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ABSTRACT 
HISPANIC STUDENT ACHIEVEMENT, PROGRAM OF STUDY, 
AND GENDER DIFFERENCES IN ATTITUDES TOWARD 
MATHEMATICS AT THE HIGH SCHOOL LEVEL: 
AN EXPLORATORY STUDY 
MAY 1992 
CARLOS RODRIGUEZ RIOS, B.S., UNIVERSITY OF 
PUERTO RICO, CAYEY 
M.Educ., CATHOLIC UNIVERSITY OF PUERTO RICO 
Ed.D., UNIVERSITY OF MASSACHUSETTS 
Directed by: Professor Luis Fuentes 
In an era of mathematics and science evaluation, con¬ 
cerns have been raised about the underachievement and 
underrepresentation of minority students in mathematics. 
Their opportuniteis to take advanced courses in these areas 
could be limited by many factors that only members of a 
minority group get to experience. 
Many studies have been concerned about comparing ethnic 
groups' achievement in the area of mathematics. However, 
there is a need to study those problems affecting each 
group individually. 
The purpose of the study was to explore the relation¬ 
ship between Hispanic students' attitude toward mathematics 
and students' academic achievement, program of study, gender 
vm 
and career interests or goals. Six research questions 
guided the study. 
Three survey instruments were utilized to gather the 
information needed to respond to the six research questions 
guiding the study. The Mathematics Attitude Inventory (MAI) 
was used to determine students' attitude toward mathematics 
of secondary school students in grades 10 to 12. The 
Metropolitan Achievement Test was used to obtain a measure 
of students' achievement in mathematics in grade 10. The 
students' Personal Data Form was used to collect the nominal 
data necessary. 
One hundred twenty Hispanic students from regular and 
bilingual programs participated in the study. 
Frequency counts and percentages were made. Mean 
scores and standard deviation were computed for the total 
attitude toward mathematics for each of six subareas. For 
the Metropolitan Achievement Test, mean scores and standard 
deviation were computed. They represented the average per¬ 
centage of items answered correctly. The Pearson 
Product-Moment Correlation coefficients subprogram of 
SPSSX was utilized to analyze the data collected by the 
instruments. 
No significant differences were found regarding the 
six research questions. However, significant differences 
were found in the areas of students' attitude. Students 
participating in the bilingual program showed a more 
IX 
positive attitude toward mathematics and also showed less 
anxiety toward learning mathematics. The value of 
mathematics did affect students' attitude toward mathematics. 
The study has raised more questions than it has 
answered. Other variables must be considered in future 
studies if we are to help Hispanic students achieve more and 
participate in mathematics-related careers and activities. 
x 
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During the last decades, numerous concerns have been 
raised about the ability of Hispanic students to achieve at 
the same rate White students do. Some teachers, adminis¬ 
trators, counselors, and even peers believe that there is a 
deficiency that hinders the learning ability of Hispanics. 
Furthermore, some people believe that Hispanics have some 
kind of genetic disorder that retards their process of 
learning. 
A study conducted by the Research and Evaluation 
Department of the Springfield Public Schools (Massachusetts) 
in 1989-1990 reflected that test score results have shown 
that bilingual students and Hispanics in general scored 
considerably lower than their counterparts. The basic 
skills test results showed that although White students 
outscored Hispanics in all areas, mathematics was the area 
in which Hispanics did best (Springfield Union News, 
1991, February 6). 
Mathematics is a subject for which most people hold 
some perceptions and expectations. There are many varia¬ 
bles related to these perceptions and expectations. For 
instance, gender and ethnic group play an important part. 
Boys are expected to achieve more and be more interested in 
the field of Mathematics than girls (Tifft, 1989; Zaslarsky, 
1 
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1991). In terms of ethnic background, Asians are perceived 
as outstanding in the field of Mathematics (Brand, 1987). 
The results of the test scores tend to support these various 
assumptions (Glenn, 1986; Hyland, 1984). 
Mathematics educators are troubled because many stu¬ 
dents have mistaken impressions about mathematics and dis¬ 
like mathematics activities. Many students seem to fear, 
even hate, mathematics. 
During the past decade, mathematicians and mathematics 
educators have placed heavy emphasis on discovering ways to 
develop positive attitudes toward mathematics. It is 
established that attitude plays a crucial role in learning 
mathematics. It may be that a positive attitude toward 
mathematics plays an important role in affecting the stu¬ 
dents' desire to learn mathematics. 
Statement of the Problem 
Hispanic students face a situation where they can be 
educated under two programs. Some of them need to partici¬ 
pate in bilingual programs, while others do not go through 
that experience. Studies have shown that, as a common 
practice, people tend to believe that students in a 
bilingual program are disadvantaged in some way. Bilingual 
programs are considered remedial programs, and teachers' as 
well as students' perceptions and expectations are affected. 
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This study considers the relationship between Hispanic 
students' program of study, gender, grade, and career goals 
as related to students' perceptions, expectations, and 
academic achievement at two high schools in a Western 
Massachusetts school district. 
Purpose of the Study 
The purpose of this study was to explore the relation¬ 
ship between Hispanic students' attitude toward mathematics 
and students' academic achievement, program of study, 
gender, and career interests or goals. 
Specifically, answers to the following research ques¬ 
tions were sought: 
1. How does students' perception of their 
mathematics teacher affect their academic 
achievement in mathematics? 
2. What is the relationship between student 
anxiety toward mathematics and their aca¬ 
demic achievement? 
3. To what extent does the value of mathematics 
in today's society affect students' attitude 
toward mathematics? 
4. How does students' self-concept in mathema¬ 
tics affect their academic achievement? 
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5. To what extent does gender affect academic 
achievement in mathematics? 
6. How does students' program of study affect 
their attitude and academic achievement in 
mathematics? 
Definition of Terms 
To avoid ambiguities regarding the research questions, 
the following definitions are considered necessary for the 
study. 
Academic Achievement in Mathematics: In this study, 
the mean score obtained by the students in the Metropolitan 
Achievement Test (MAT) Math 10. 
Anxiety: An uneasiness of mind about some event in 
the future. 
Attitude: A readiness to respond in a predetermined 
manner to an object, concept, or situation; the organiza¬ 
tion of beliefs and concepts, motives, and habits and acts 
which are associated with a particular object, or situa¬ 
tion . 
Expectation: The inferences or judgment that teachers 
make about the future academic achievement of his or her 
students in a specific class. 
Mathematics Attitude Inventory (MAI): In this study, 
a four-point semantic differential scale instrument used to 
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determine students' attitude toward mathematics. It con¬ 
sists of 48 items representing six subareas of mathematics. 
Metropolitan Achievement Test (MAT 6) Math 10: In 
this study, the 55 item multiple choice instrument used to 
measure achievement in mathematics. 
Motivation: The forces that initiate, direct, and 
sustain student behavior in order to satisfy a need to 
attain a goal. 
Self-Concept: A student's perception of himself or 
herself. 
Student Perceptions: The student's ability or 
deficiency to interpret a teacher's behavior and the class¬ 
room's environment. It is a subjective process wherein the 
individual student identifies and interprets sensory stimu¬ 
lation into a meaningful and coherent picture of the 
world. 
Perceptions: The student's ability or deficiency to 
interpret the evaluation system in school. It is a 
subjective process where the individual student makes his 
or her own interpretation and converts it into a meaningful 
and coherent picture of the world. 
Transitional Bilingual Education Program (TBE): In 
this study, the bilingual education programs provided by 
the Massachusetts Department of Education as mandated by 
Chapter 71A (Massachusetts General Law, Chapter 71A) for 
the benefit of students who speak a language other than 
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English and thus are unable to perform in the ordinary 
classroom in English. 
Mathematics Attitude: In this study, the mean score 
obtained by the students in the Mathematics Attitude 
Inventory (MAI). 
Values: The worth, merit, usefulness, or importance 
of something. 
Significance of the Study 
There is a dearth of educational research in the area 
of mathematics and the attitude of Hispanic students. Most 
of the studies about mathematics and attitude that have 
been carried out have focused upon monolingual English 
speakers. Very few studies ahve focused on the achievement 
and attitude of Hispanic bilingual students. An ERIC search 
did not produce any study that focused on the achievement 
and attitude toward mathematics of Hispanic high school 
students. 
From the theoretical point of view, this study will 
help educators understand how Hispanic students are affected 
by different attitudes in relation to their perceptions and 
expectations in the field of Mathematics. The study focuses 
on Hispanic students' gender, program of study, career goals 
or interests as related to their perceptions, expectations, 
and achievement in the subject. 
From the practical point of view, the study provides 
information that can be used for teacher training programs 
It offers recommendations related to teaching techniques 
and Hispanics' learning styles for improvement of the 
teaching/learning process in Mathematics classes. 
The study provides data that could help both teachers 
and students change behavior and improve the teaching/ 
learning process. Data from the study provide practical 
information for educators in Mathematics curriculum design 
policy, and decisionmaking. 
Limitations of the Study 
The present exploratory study presents the following 
limitations: 
• There was no random assignment. Only volun¬ 
teer students with parental consent 
participated in the study. 
• Only two secondary schools were involved in 
the study. 
• Only Hispanic students in grades 10 to 12 
participated in the study.- 
Organization of the Study 
The study is divided into five chapters. Chapter I 
addresses the statement of the problem, purpose of the 
study, definition of terms, significance of the study, and 
delimitations of the study. 
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Chapter II provides a relevant review of the literature 
that establishes a framework for the background of the 
problem. 
Chapter III offers the presentation of the methodology 
guiding the study. 
Chapter IV reviews and analyzes the results of the data 
collection followed in the study. 
Chapter V presents the conclusions from the study and 
presents recommendations, based on those conclusions, for 
future research for educators to consider if they are to 
improve students' performance in the area of Mathematics. 
CHAPTER II 
REVIEW OF LITERATURE 
A review of the literature dealing with mathematics 
education and minorities, with emphasis on Hispanic stu¬ 
dents, follows. Additionally, affective variables and their 
relation to mathematics learning are discussed. Finally, a 
historical background of bilingual education programs is 
presented. 
Learning Mathematics Today 
Researchers and educators agree that schools in America 
today are deeply involved with extremely complex problems. 
These include lack of motivation, lack of interest, lack of 
parental support, single parent households, teen pregnancies, 
poor self-image, and racial issues, to name a few. The 
minority population of this country has been increasing 
steadily and continues to increase. Meanwhile, the student 
population in America's schools is increasing too. Accord¬ 
ing to Brown (1990), educating those who possess traits, 
characteristics, and other lifeways different from those 
of mainstream Americans is probably the most difficult 
challenge this nation will face during the next two decades. 
Many educators have been distressed over the lack of aca¬ 
demic achievement by minority students. Brown (1990) stated 
9 
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that the failure to achieve academically at levels commen¬ 
surate with potential by students who are racially, ethni¬ 
cally, and economically different from mainstream Americans 
is a well-documented reality. 
The challenge for today's educators is to keep 
minority students in school and to improve their achieve¬ 
ment. Brown (1990) stated that there is an increasing 
need for educators to seek information about minority cul¬ 
tures from all available sources, and to develop a set of 
understandings that modifies many current teaching 
behaviors. 
Mathematics has become a critical filter for employ¬ 
ment and full participation in our society. However, it is 
not a secret that American students are behind foreign stu¬ 
dents when it comes to mathematics achievement and 
performance. This is true for all Americans, but it is 
worse when it comes to minority groups. 
Many attitudinal variables have been considered in 
research studies dealing with the field of mathematics 
education. In fact, a major reason for studying affective 
(attitudinal) variables in mathematics education is to find 
ways to help students learn more mathematics. 
An Association for Supervision and Curriculum 
Development (ASCD) Task Force report (1991) indicates that 
the poor standing of students in the United States on an 
international assessment of mathematics achievement is no 
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accident. Systematic problems in the quality of curriculum 
and instruction in the United States, the unequal opportuni¬ 
ties afforded different students, and pervasive cultural 
beliefs that do not support high mathematics achievement 
are some of the factors identified as contributing to low 
mathematics achievement. 
There is evidence suggesting that despite rising 
concerns about mathematics achievement of students in the 
United States, few of them are receiving the high-quality 
education needed in this subject either for careers or for 
basic citizenship. 
Several international assessments of mathematics 
achievement have indicated that students in the United 
States are not achieving higher than a middle ranking. 
In some subjects and at some grade levels tested, the 
scores of those in the United States were the lowest 
among participating nations. The ASCD Task Force report 
(1991) identified four major factors contributing to low 
achievement in mathematics of students in the United 
States: 
• Relatively few students take courses that 
include high-level content in mathematics. 
• Mathematics curriculum, as well as textbooks 
and assessments linked to them, fail to 
reflect the "frontiers of knowledge" about 
how children learn best. 
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• Instruction does not reflect the need for 
all students to master challenging con¬ 
tent . 
• Cultural views and other factors contribute 
to the belief that, for many students, high 
achievement in mathematics is not worth 
striving for or is unattainable. (p. 6) 
Concerns have increased about the performance in mathe¬ 
matics of minority students in school. The reason for this 
concern is that certain minority groups are underrepresented 
in mathematics enrollments and in mathematics-related 
courses. 
Hispanics are one of those minority groups that are not 
taking full advantage of mathematics education. They have 
a disproportionately low participation in mathematics, 
underachievement in mathematics, and are underrepresented 
in mathematics-related careers. The Hispanic population is 
a subgroup which has experienced the most dramatic growth in 
the last twenty years, 61% between 1960 and 1980. But, at 
the same time, the Hispanic school population has the 
highest dropout rate. Fifty percent of all Hispanics do 
not complete high school. 
In order to understand the obstacles to Hispanic edu¬ 
cational attainment, it is first necessary to consider some 
facts about the demographic context in which the education 
of Hispanics takes place. The Hispanic population is a 
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subgroup which has experienced a most dramatic growth in 
the last twenty years. The 1980 census reported that 14.6 
million Hispanics live on the United States mainland. This 
figure represents a 61% increase over the 1960 figure. 
Hodgkinson (1985) has suggested that the Hispanic popula¬ 
tion in the United States has entered a tremendous period 
of growth which, according to his projections, will result 
in an American demographic picture in the year 2020 composed 
of 47 million Hispanics out of 265 million people. 
In 1981, the U. S. Bureau of Census reported that 
there were 4.2 million Hispanics enrolled in schools from 
nursery school to college. The National Center for 
Education Statistics (1981) reported that 2.4 million 
limited-English-proficient (LEP) children in 1980, ages 
5 to 14, will increase to 2.8 million in 1990 and to 3.4 
million by the year 2000. Also, the Spanish LEPs will 
increase from 1.8 million to 2.6 million by the year 
2000. 
In 1989, the Education of Linguistic Minority Students 
(ELMS) Bureau reported that there were 40,179 Hispanic stu¬ 
dents in Massachusetts. Approximately 19,961 (or 50%) of 
the Hispanic school population was receiving bilingual 
education. 
Attached to this rapidly expanding school population 
in the public schools there are some counterproductive 
educational problems that persist. Currently, Hispanics 
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have the highest dropout rate among all major racial/ethnic 
groups (National Center for Education Statistics, 1990). 
Hispanic children tend to be overrepresented in remedial 
tracks and underrepresented in gifted programs. A study by 
the National Assessment of Educational Progress (1988) 
indicated that Hispanic students performed below their 
White counterparts in each of three areas: reading, 
science, and mathematics. On both the Scholastic Aptitude 
Test (SAT) and the American College Test (ACT), Hispanic 
students scored significantly below Whites and Blacks. 
Finally, the results of the National Assessment of 
Educational Progress concluded that Hispanic students 
reported taking almost a full year less of mathematics 
than did White students. 
Hyland (1989) indicated that the Hispanic population 
in America is about to undergo enormous growth and, as a 
result, will have a significant impact upon the American 
public school system. She stated that Hispanics bring to 
that experience different needs and problems than the stu¬ 
dents who have preceded them. As a result, they require 
educators to be aware of these differences in order to be 
able to modify their behavior, including their teaching 
styles, to meet student needs. By doing so, they will pro¬ 
vide a fair opportunity for each individual student to 
develop his or her fullest potential as a way of providing 
equity in education for all students. 
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In addition to mathematics achievement, students' 
attitudes toward mathematics are important outcomes of 
education. This is well established by two of the five 
goals from the Curriculum and Evaluation Standards for 
School Mathematics (National Council of Teachers of 
Mathematics, 1989) : (a) valuing mathematics, and (b) becom¬ 
ing confident in one's ability. Recent research in mathe¬ 
matics education has shown that success or failure in 
solving mathematics problems often depends on much more than 
the knowledge of requisite mathematical content. Garofalo 
(1989) states that: "Knowing appropriate facts, algorithms, 
and procedures is not sufficient to guarantee success" 
(p. 502). 
Researchers (Garofalo & Lester, 1985; McLeod, 1988; 
Schoenfeld, 1985) have stated that the emotions one feels 
while performing a mathematical task (e.g., anxiety, frus¬ 
tration, enjoyment, etc.) and the attitude toward the task 
are key elements influencing the direction and outcome of 
one's performance. This means that in mathematics, the 
affective domain plays an important role in students' 
disposition to learn mathematics. Affective refers to stu¬ 
dents' feelings about mathematics, aspects of the classroom, 
or about themselves as learners of mathematics. 
According to Reyes (1984), affective variables or 
attitudes can be important in influencing the learning 
environment in a classroom. It is likely that students' 
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willingness to work on a variety of mathematics tasks and 
their persistence in dealing with these tasks might make a 
difference in students' achievements. There are several 
ways affective variables are related to mathematics learn¬ 
ing. Reyes (1984) stated that a student who feels very 
positive about mathematics will achieve at a higher level 
than a student who has a negative attitude toward 
mathematics. She indicated that a high achiever will enjoy 
mathematics more than a student who does poorly in mathe¬ 
matics . 
Researchers (Martin, Carpenter, & Smith, 1981; Reyes, 
1984; Valverde, 1984) have pointed out that females and 
minorities (Black and Hispanic) have not participated in 
mathematics and mathematics-related activities to the degree 
that their abilities predict. According to Reyes (1984), 
affective variables have been found to be related to the 
underrepresentation of these groups in mathematics class¬ 
rooms and mathematics-related careers. 
Some reasons to study affective factors or attitudes 
in mathematics learning are to: find ways to help Hispanic 
students learn more mathematics; develop positive attitudes 
toward mathematics with Hispanic students; and have 
Hispanic students understand the value of mathematics in 
careers. 
In the following sections of this literature review, 
important affective variables and research findings are 
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discussed, including attitudes toward mathematics, gender 
differences and mathematics learning, ethnic minorities 
and the learning achievement of mathematics, teacher 
expectations, and student perceptions of teacher expecta¬ 
tions. In addition, a brief presentation about bilingual 
education as a way of educating Hispanic students with 
limited English proficiency is discussed; and the dif¬ 
ferent approaches for bilingual education in Massachusetts 
and important issues surrounding the area of bilingual 
education are presented. 
Attitudes Toward Mathematics 
Self-Concept in Mathematics 
Self-concept is, in general terms, an individual's 
perception of self (Shavelson, Hubner, & Staton, 1976) . 
According to Reyes (1984) , general self-concept may be 
broken into academic and nonacademic components. Academic 
self-concept consists of an individual's perception of self 
with respect to achievement in school. She states that 
self-concept is an important affective variable in mathe¬ 
matics achievement that has been studied by several 
educational researchers (e.g., Bridgemann & Shipman, 1978; 
Caslyn, 1974; Diesterhalft & Genken, 1983; Meyer & Fennema, 
1986; Reyes, 1984; Williams, 1973). 
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Many educators have simply assumed that achievement 
is strongly related to self-concept (Wylie, 1979). But, 
different results have been found in studies regarding the 
relationship between self-concept and mathematics achieve¬ 
ment. According to Fennema (1977) and Meyer and Fennema 
(1986), self-concept has a stronger correlation with 
achievement than do other affective variables. Also, it 
has been shown that students who are confident of their 
ability to learn mathematics are more likely to take 
mathematics courses in school when it becomes optional 
(Hunt, 1985; Perl, 1979; Reyes, 1984). Kloosterman (1988) 
indicated that students who feel comfortable about learning 
mathematics are more relaxed when confronting mathematical 
situations. 
Sheirer and Kraut (1979) examined the self-concept 
literature for evidence of a causal effect of self-concept 
on academic achievement. They reported only two cases 
among the many studies reviewed where causalty was indi¬ 
cated. 
A study by Kifer (1975) indicates that academic 
achievement influences self-concept. Reyes (1984) stated 
that some support is found for achievement as a causal 
factor in the development of self-concept. 
Also, mathematics self-concept has been used to 
explain differences in performance between females and males 
in mathematics. Several studies report no significant 
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differences in self-concept between females and males 
(Adrian, 1978, Caplin, 1969; Hunter, 1973; Simon & Simon, 
1975; Yates, 1975). A few studies report that females score 
higher than males on self-report measures of self-concept 
(Hilker, 1976; Rogerson, 1978). 
Also, several educational researchers claim that there 
may not be a causal relation between self-concept and 
achievement. A meta-analysis of research on self-concept 
and achievement by Hansford and Hattie (1982) found only a 
small positive average correlation between these two 
variables. In a series of panel discussions, Caslyn (1974) 
found no causal relation between general self-concept and 
achievement but found evidence to suggest that achievement 
causes academic self-concept. 
Byrne (1984) concluded that self-concept is a multi¬ 
dimensional construct, having one general factor and 
several specific facets, one of which is academic self- 
concept. Pottebaum, Keith, and Ehly (1986) reported that 
there may not be a causal relation between self-concept and 
achievement, but that a third variable may be causally 
predominant over both self-concept and achievement. 
Anxiety Toward Mathematics 
According to Reyes (1984), a variety of definitions of 
mathematics anxiety have been presented. She stated that 
the most commonly used of these is from Richardson and 
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Suinn (1972) : "Mathematics anxiety involves feeling of 
tension and anxiety that interfere with the manipulation of 
numbers and the solving of mathematical problems in a wide 
variety of ordinary life and academic situations" (p. 551). 
Reyes (1984) pointed out that some researchers hypothesize 
that mathematics anxiety is merely a lack of confidence in 
one's ability to learn mathematics. 
Researchers have been interested in the negative 
effects of mathematics anxiety for several years. Studies 
have documented the negative effects of mathematics anxiety 
on mathematics performance and achievement (Aiken, 1970a, 
1970b, 1976; Armstrong, 1985; Hackett, 1985; Richardson & 
Woolfolk, 1980; Sherman & Fennema, 1977). These studies 
have shown that mathematics anxiety relates negatively to 
grades in mathematics, students' performance on standardized 
tests of mathematics achievement, plans to enroll in 
advanced high school mathematics courses, and the selection 
of mathematics-related college majors. 
According to Wigfield and Meece (1988) , most studies 
of mathematics anxiety have been conducted with high school 
and college-age students, and thus little is known about 
its prevalence in a younger population. Brush (1980) and 
Meece (1981) stated that mathematics anxiety scores 
increase across the age scale. Betz (1978) found among 
college students that the number of years of high school 
mathematics taken "strongly influenced" the level of 
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mathematics anxiety, with the more anxious students having 
taken fewer high school courses. 
Mathematics anxiety has also received considerable 
attention for its role in explaining sex-related differences 
in mathematics achievement. According to Betz (1978) and 
Perl (1979) , females tend to report higher levels of 
mathematics anxiety than males. But, Maccoby and Jacklin 
(1974) pointed out that females also report higher levels 
of other types of anxiety than males and that it is diffi¬ 
cult to separate these results from the known tendency of 
females to be more willing to report their feelings than 
males. Some researchers believe that higher anxiety 
reported by females is an artifact of this characteristic. 
Reyes (1984) indicated that it is important not to add 
mathematics anxiety to the stereotype of females as being 
less capable in mathematics than males. Mathematics 
anxiety occurs in both females and males. 
Test Anxiety 
In addition to research about mathematics anxiety, 
research has also been done about test anxiety. Byrd 
(1982) stated that test anxiety may be viewed as anxiety 
aroused by evaluative situations. A test anxious person 
can be described as one who, in situations perceived as 
evaluative, focuses attention on self instead of on the 
task at hand. This lack of attention to the task tends to 
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reduce the level of performance on the task causing a low 
achievement performance. 
Liebert and Morris (1967) distinguished two components 
of test anxiety, worry and emotionality. Worry is the 
cognitive component of anxiety, consisting of self- 
deprecatory thoughts about one's performance. Emotionality 
is the affective component of anxiety, including feelings of 
nervousness, tension, and unpleasant physiological reactions 
to testing situations. Morris and Liebert (1970) found that 
the worry component was negatively related to test per¬ 
formance, while the emotional component was not signifi¬ 
cantly related to performance. Anxiety theorists (e.g., 
Sarason, 1986; Wine, 1980) believe that the worry of cogni¬ 
tion of test anxiety interferes most with achievement 
performance. 
Reyes (2984) cautions educators not to view anxiety 
as an illness or pathological state. Rather, she states 
that anxiety is an essential and complex feeling, which 
does not always function in a totally facilitating manner. 
Information about mathematics anxiety should give educators 
a better understanding about some students' reaction to 
mathematics. 
Value of Mathematics in Society 
Students have different views in terms of how useful 
mathematics can be, both for their current needs and for the 
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future. The perceived value of mathematics may lead stu¬ 
dents to develop their mathematical skills and abilities. 
According to Reyes (1984) , few studies have examined 
students' perceptions of the usefulness or the value of 
mathematics. Fennema and Sherman (1976, 1978) found that 
among middle school and high school students, those who 
received higher scores on tests of mathematics achievement 
viewed mathematics as more useful than the lower-achieving 
students. Armstrong (1980) found similar results with 
a large nationwide sample of twelfth graders. 
A better understanding of the importance of mathematics 
in education beyond high school and in a wide range of 
careers is important for students as they make decisions 
about how much mathematics to take in high school. Litera¬ 
ture regarding this area shows that many students, including 
disproportionately large numbers of female and minority 
students (Black and Hispanic), take only the minimum 
mathematics required in high school. By doing so, they 
narrow their options for the future. Several researchers 
have studied the degree to which students perceive mathe¬ 
matics courses to be useful. Pedro, Wolleat, Fennema, 
and Becker (1981) stated that it is their attitude about 
the usefulness of mathematics for their future lives that 
best predicted mathematics plans of high school students. 
Sherman and Fennema (1977) found that high school students' 
views about the usefulness of mathematics courses affected 
their selections. Those who perceived mathematics as 
useful tended to select more courses in mathematics. 
Perl (1979) analyzed part of the data from the 
National Longitudinal Study of Mathematical Abilities 
from grades 10 to 12. She found that views about the 
usefulness of mathematics predicted the selection of mathe¬ 
matics courses. Armstrong and Price (1982) stated that 
both females and males ranked the usefulness of mathematics 
as the most important factor in their decision to take more 
mathematics. They indicated that career plans seem to be 
an important aspect of usefulness in the study and were 
one of the strongest predictors of twelfth graders' partici¬ 
pation in mathematics courses.-' 
Finally, several studies indicate that boys perceive 
mathematics to be more useful to them than girls do (Haven, 
1971; Hilton & Berglund, 1974; Perl, 1979). Pedro, Wolleat, 
Fennema, and Becker (1981) found in their study that females, 
as a group, perceive mathematics as being less useful to 
them. Fennema and Sherman (1977, 1978) found gender-related 
differences in students' views of the usefulness of mathe¬ 
matics only in those schools where they also found dif¬ 
ferences in mathematics achievement between girls and boys. 
Gender has been linked to many other variables in the 
field of Mathematics. The following section considers 
research dealing with gender differences and the learning 
of mathematics. 
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Gender Differences and Mathematics 
Learning 
The exploration of gender-related differences in 
mathematics has been a variable present in many studies 
dealing with the learning of mathematics. Research litera¬ 
ture before 1974 showed that male superiority was evident 
by the time learners moved from upper elementary to junior 
high school. Also, males were found to be superior to 
higher-level cognitive tasks needed to succeed in advanced 
mathematics courses, like algebra, geometry, etc. 
It was almost a common belief that boys learn mathe¬ 
matics better than girls. Presently, people are becoming 
aware that this statement is nothing but a stereotype that 
has shaped societal attitudes toward mathematics and 
mathematics learning. This stereotype has adversely 
affected student achievement in mathematics. Research 
literature of gender-related differences in mathematics 
after 1971 has offered different views that do not always 
support male superiority in mathematics. In an extensive 
study by Fennema and Sherman (1978) conducted from 1974- 
1976, minimal gender-related differences in mathematics 
achievement in elementary school were found. At the college 
level, a review by Kimball (1989) indicates that grades of 
males and females within specific college mathematics 
courses in general show no gender-related differences. 
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On the other hand, some studies have supported the 
idea of male superiority in mathematics achievement. The 
National Assessment of Educational Progress (NAEP), in its 
report on gender-related differences, indicated that in the 
mathematics assessment, the advantage displayed by males, 
particularly at an older age, can only be described as over¬ 
whelming. At ages 17 and 26 to 35, males did not outperform 
females. At ages nine and 13, however, differences were 
minimal, sometimes in favor of females. 
Maccoby and Jacklin (1974) , Mullis (1975), and Fox 
(1977) found that during the secondary school years, young 
women did not achieve as well as young men in the study of 
mathematics. 
In general, studies tend to show discrepancies in 
their findings regarding gender differences in mathematics 
achievement. There are many variables to be considered for 
these discrepancies, including methodology followed in the 
studies, samples included, and others. 
The biggest concern attached to this issue is that a 
lot of achievement-related beliefs are emulated and are 
indeed affecting student achievement in the area of 
mathematics. These achievement-related beliefs are 
generally assumed to influence choices and behavior that 
are related to the learning of mathematics. 
Stipek and Gralinski (1991) examined some implications 
of the gender differences that might contribute to 
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differential performances on achievement tests and dif¬ 
ferent choices regarding mathematical courses and related 
careers. They first considered the fact that boys' and 
girls' emotional reactions to success and failure may be 
different. Then they moved into the consideration that 
gender differences in attributions have implications for 
boys' and girls' future expectations and behavior. 
Another belief that might contribute to gender differences 
is that mathematics concerns the role of effort in success. 
In the study, the authors found that girls' achievement- 
related beliefs in mathematics were generally more negative 
than boys' achievement-related beliefs. On the average, 
girls rated their ability lower and expected to do less 
well on the examination than did boys. Girls also attrib¬ 
uted failure to low ability, more than did boys, and 
success to high ability less. The authors came to the con¬ 
clusion that personal characteristics attributed to dif¬ 
ferent genders may affect the desire of females to continue 
engaging in mathematics-related activities and careers. 
These attributes may have nothing to do with the 
ability to perform in mathematics but with personal 
interest in life. They also responded to preconceived 
ideas in our society. 
One important factor that appears to be affecting 
females' studying of mathematics is the societal stereo¬ 
typing of the learning and usage of mathematics as 
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masculine. Fennema and Sherman (1977) considered the fact 
that because mathematics is perceived as a male domain, 
females sometimes do not achieve as well and tend not to 
elect to study mathematics to the same degree as they would 
if it were seen as a neuter domain. 
Stein and Bailey (1975) indicated that there are some 
indications that the studying of mathematics is linked to 
the development of sexual identity. Achievement orienta¬ 
tion, or the motivation to learn, is likely to be stronger 
in academic areas that represent culturally defined sex- 
appropriate activities. In general, females identify 
mathematics as a male activity and they may not recognize 
the usefulness of mathematics in their future. 
Literature has identified parents as a powerful 
force that appears to separate girls and boys in the field 
of mathematics. In general, parents encourage more boys 
than girls to learn mathematics. Parents apparently buy 
more mathematical games for boys than for girls. Boys also 
receive more reinforcement and reward for doing well in 
mathematics. Crandall, Katkovsky, and Preston (1962) 
reported females to be apt to understand their intellectual 
activities in general and their own mathematical problem¬ 
solving ability in particular. Astin (1974) added that 
mathematics is perceived to be a masculine area and girls 
tend to become somewhat uncomfortable about competing in a 
masculine area. 
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If a student feels uncomfortable with his or her 
ability in mathematics, he or she will have low self-concept. 
This will interfere not only with his or her ability to 
learn mathematics and mathematical achievement motivation 
but also with the amount of time spent studying mathematics. 
Thus, if many areas in learning mathematics are closely 
related to the sexual stereotypes held by our society, these 
will indeed influence peers, parents, and female students to 
eventually result in the fulfillment of the stereotyped 
expectation that boys are superior to girls when it comes to 
learning and performing in the area of mathematics. 
It is imperative for educators and decisionmakers to 
be aware of this situation and offer females the encourage¬ 
ment to succeed and to continue within the field of 
mathematics. It offers nothing good to present statistics 
as evidence of the underrepresentation of females and other 
minorities in the area of mathematics. A course of remedial 
action is needed immediately if we are to provide opportuni¬ 
ties for students to develop to their fullest potential in 
all academic areas, including mathematics. As Bridgemann 
and Wendler (1991) have stated, the simple generalizations 
about the superiority of either gender are impossible. The 
size and the direction of gender differences depend on a 
different number of factors, and educators need to be aware 
of them to provide every individual student with the oppor¬ 
tunity to acquire and develop their mathematical skills. 
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Factors affecting gender differences have also 
been connected to the reality of minority students and 
the learning of mathematics. The following section 
presents some information about research studies about the 
learning and achievement of mathematics by minority 
groups. 
Ethnic Minorities and the Learning 
and Achievement of Mathematics 
Having a strong background in mathematics is critical 
for many careers and job opportunities in today's increas¬ 
ingly technological society. However, many academically 
capable minority^ students restrict their educational and 
career options by discontinuing their mathematical training 
early in the high school years. Concern is increasing 
about the mathematics performance of minority students in 
school. The reason for this concern is that certain 
minority groups are underrepresented in mathematics enroll¬ 
ments and have not achieved their fullest potential. 
Research on minorities and mathematics has focused 
mainly on Blacks and Hispanics. Some of the most signifi¬ 
cant findings include: 
• In a comprehensive review of the research 
literature on minorities and mathematics, 
Matthews (1984) concluded that Black and 
Hispanic students have consistently scored 
below the national average on standardized 
tests on mathematics achievement. 
• The results of the National Assessment of 
Educational Progress (NAEP) showed that Black 
and Hispanic students were achieving at a 
level well below the national average in 
1982 (Matthews, 1984). 
• Minority students tend to take fewer optional 
mathematics courses in high school than do 
White students (Matthews, 1984). 
• Fewer minority women than men enroll in the 
more advanced courses in mathematics in 
high school (National Assessment of 
Educational Progress, 1988). 
• In 1990, only four Blacks and five Puerto 
Ricans and Mexican-Americans received 
doctorates in mathematics from universities 
in the United States (Springfield Union News, 
1992, January 20). 
• Hispanics are grossly underrepresented in 
mathematics-related careers (Valverde, 1984). 
The underachievement of minority students in school 
mathematics, the disproportional low participation in 
mathematics education, and their underrepresentation in 
mathematics-related careers is well documented. According 
to Valverde (1984), the causes of these phenomena are in 
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need of research. Martin, Carpenter, and Smith (1981) 
stated: 
It is a matter of utmost concern when large 
segments of the population score significantly 
below their peers on achievement tests and 
fail to develop the academic skills required to 
enter many occupations. The elimination of 
these deficiencies should be a primary goal of 
education. (p. 560) 
Researchers (Reyes & Stanic, 1986) have suggested a 
consideration of the students' attitudes in an effort to 
understand differences between majority and minority stu¬ 
dents in mathematics performance in addition to students' 
ability. According to Valverde (1984) , little information 
is available on Hispanic students' attitudes toward mathe¬ 
matics. 
Finally, it is important that we learn more about the 
performance of minority students in mathematics because 
knowledge of mathematics is essential for all members of 
our society. Our ultimate goal should be to provide a con¬ 
structive educational environment for all students in our 
schools. It is imperative to offer students opportunities 
to develop those skills that are needed in today's job 
market as well as to prepare them for future demands. 
Teacher expectations have been identified in the 
literature as a contributing factor in the performance of 
students in school in general. The study of mathematics 
is not an exception and, thus, must be considered. The fol¬ 
lowing section presents significant information in this area. 
33 
Teacher Expectations and Student 
Perception of These Expectations 
Teacher Expectations 
Teacher expectations and student achievement are two 
areas that have been studied deeply by researchers (Brophy, 
1983; Good, 1981; Rist, 1970; Rosenthal & Jacobson, 1968). 
Teacher expectations have been identified in the literature 
as an important factor in academic success. Rosenthal and 
Jacobson (1968) , in Pygmalion in the Classroom, discussed 
the proposition that favorable teacher expectations could 
lead to increased intellectual competence of students. The 
theoretical explanation for the teacher expectation 
phenomenon has been that teachers, after forming an initial 
expectancy about a student's ability, transmit their expec¬ 
tations through a complex series of verbal and nonverbal 
cues to the students. They become more receptive to 
students who behave as they expect them to. The literature 
has identified some student attributes which elicit dif¬ 
ferentiating teacher expectations and attitudes. Among 
these student attributes are: sex, race, native language, 
socioeconomic status, level of ability, divergent speech 
patterns, and classroom behavior. Brophy and Good (1970) 
reported that students received differential praise 
according to their teachers' expectations. 
A report presented by the Montgomery County Public 
Schools (Alabama) in 1988 about the participation of women 
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and minorities (Black and Hispanic) in mathematics informed 
that accelerated students were viewed by teachers as 
significantly more capable and prepared for class than 
other students. They were viewed by their teachers as more 
studious, better behaved, and capable of going further in 
mathematics and in school in general than were students in 
other mathematics classes. Commensurate with their 
opinions about the students, teachers expected more of the 
accelerated students than they did of other students in 
their classes. 
The information presented by the Montgomery County 
Public Schools suggests that students' work at advanced or 
accelerated levels in mathematics education is different 
in many ways from that provided to students who work below 
grade level in the curriculum. Students working above 
level in the curriculum are taught more complex mathematical 
concepts. They are expected to produce more complete and 
complex work and think at a higher level than their fellow 
students. 
Minority students are more likely to exhibit the 
attributes that already have been identified as factors 
differentiating teachers' expectations and attitudes. The 
attitudes toward students held by teachers can easily 
harden into labels and stereotypes. Too often, teachers 
believe a student is unable to meet the requirements of 
the class just because he or she is a member of a minority 
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group, or the fact that he or she cannot speak the 
standard language. 
Teacher expectations, along with the teaching 
behavior that accompany them, influence and are influenced 
by students' performance. With the bilingual students, 
there is evidence in the literature of teachers' negative 
attitudes toward their speech patterns that generate low 
assessments of their students' language, ability, and per¬ 
formance (Delgado-Gaitan, 1985; Gay, 1986; Ramirez, 1985). 
Shuy (1981) stated that beliefs about the unwilling¬ 
ness or inability of Hispanics to learn English in the 
United States exists without reliable information, and 
they affect the expectations teachers hold for Hispanic stu¬ 
dents. According to the literature, these expectations have 
generated a great deal of prejudice and stereotypes against 
Hispanics in this nation. 
Gandara (1989) reported that research has demonstrated 
that even the most well-meaning teachers tend to have lower 
expectations of the ability of minority children. They call 
upon them less in class, and reinforce their responses less 
than those of majority culture children. Oakes (1988) indi¬ 
cated that teachers of these students assign less homework, 
are more permissive, teach less, and offer less alternatives 
in the classroom. Students perceive, as a result of this 
teacher behavior, that their teachers expect little of them, 
so they give little. Teachers should realize that if little 
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is expected and little is taught, students will develop 
feelings of hopelessness or futility in the school 
(Brookover et al., 1982). 
Nonverbal behaviors emitted toward students labeled 
bright or dull have also been considered as affecting stu¬ 
dents' achievement. An experiment by Chaiken, Sigler, and 
Doriega (1974) showed that subjects asked to tutor a 
so-called bright pupil smiled more, had more direct eye 
gaze, leaned closer, and nodded their heads more than 
subjects tutoring a dull pupil. Thus, teachers appear to 
respond differentially to students according to the expecta¬ 
tions they hold regarding the students' ability (Feldman & 
Prohaska, 1979). 
According to Brown (1990), the real issue is not get¬ 
ting teachers to hold high expectations for all students, 
but rather ensuring that teachers command the skills, 
strategies, and techniques that produce a high level 
of achievement. He stated that the extent to which 
high levels of achievement are produced is exactly the 
extent to which high teacher expectations can be main¬ 
tained . 
Student Perceptions of Teacher Expectations 
Although research has tended to examine teachers' 
expectations of their students, it is clear that students 
themselves can hold their own perceptions about these 
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expectations. The literature on students' perceptions of 
teacher expectations attests that students have well- 
articulated judgments toward their teachers. 
Studies have shown that students' judgments about 
their teachers' behavior agree significantly with the 
judgments of experienced classroom observers. Individual 
students' perceptions of the way in which their teachers 
work with them in the classroom can be used to confirm 
students' reports of the teacher behavior toward high- and 
low-achieving students in general. 
Rosenshine (1969) showed that the use of students' 
rating as predictors of general effectiveness of teachers 
has yielded slightly stronger results than observers' 
ratings. Hooke (1979) and Rosenshine (1969) have indi¬ 
cated that in different studies comparing teachers', stu¬ 
dents', and observers' reports, all were in general 
agreement, although students' and observers' reports did 
not correspond very closely to teachers' reports. 
Weinstein and Middlestadt (1979) conducted a study to 
investigate whether students perceive differential treatment 
of high- and low-achieving students in the classroom. The 
study showed that students perceived differential treatment 
across one-quarter of the teachers' behavior studied. 
Students perceived that teacher treatment of male high 
achievers reflected higher expectations, academic demands, 
and special privileges. Male low achievers were viewed 
38 
as receiving fewer chances but greater teacher concern and 
vigilance. 
The Montgomery County Public Schools (1988) informed 
that in the study conducted, the responses from students 
indicated that Black students perceived differences in how 
they and other students were treated in class. High- 
achieving Black students reported that they had to prove 
themselves to the teacher each time they entered a new 
mathematics class. They felt that teachers who had Black 
students in their honors or accelerated classes saw them as 
tokens, or as inferior to White students in the class. 
Also, Black students felt a sense of isolation in these 
classes, especially in schools in which there might be only 
one or two Black students in each honors class. 
In the same study, students were asked to reflect on 
their mathematics instruction, and the importance of the 
mathematics teacher to them. The data revealed that stu¬ 
dents' feelings about their teachers can influence how much 
effort they are willing to put into the class. They also 
suggest that, in the absence of support from the home, 
teachers can play a critical role in shaping students' 
interest in mathematics. Over half the students felt that 
their mathematics teachers were good teachers. 
The data showed a tendency for better mathematics 
students to feel more positively about their teachers and 
the poorer students to feel more negatively. 
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A study conducted by Applegate (1981) pointed out 
that teacher behavior, as perceived by students, shape 
students' attitudes toward school life. According to the 
author, teachers are very important to adolescent adjust¬ 
ment in the school setting. Students seem to view their 
teachers as causative agents, as adults, who do things or 
create conditions to make school either pleasant or 
unpleasant. The author found that students appear to be 
especially sensitive to teachers during early adolescence. 
Waxman and Eash (1983) conducted a study about the 
relationship between context variables, students' percep¬ 
tions of teaching behaviors, and student achievement. The 
results of the study indicated that students' perceptions of 
different teaching behaviors have different impact on 
specific student groups. They also found that there is more 
of an opportunity to affect the achievement of students who 
are in younger grades and from low socioeconomic status 
families. 
According to the studies, students tend to classify 
teachers in two groups: good (effective) teachers and 
ineffective teachers. Effective teachers were those who 
took time with them, answered all questions patiently, nur¬ 
tured students' feelings of confidence and competence, and 
instilled in students a sense of importance of the subject. 
Ineffective teachers, on the other hand, were perceived 
as being insensitive to students, particularly slower 
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students. They were regarded by students as more con¬ 
cerned with getting the material than with making sure 
that all students understood. Ineffective teachers 
were seen as nasty, sarcastic, punitive, and not liking 
students. 
In cases where language has been identified as being 
an obstacle for limited English proficiency students, 
bilingual education programs have been used as an alterna¬ 
tive. The following section presents an historical back¬ 
ground of bilingual education and some related issues as 
they may affect the learning and performing of mathematics. 
Brief History of Bilingual Education 
The Bilingual Education Act was signed into law in 
1968 by President Lyndon B. Johnson. With it, birth was 
given to present-day bilingual education programs. It was 
the offspring of the Civil Rights Act of 1964. However, 
this was not the beginning of bilingual education in the 
United States. 
The dropout rate for language minority students con¬ 
tinued to grow and an overwhelming number of these children 
were referred to special classes for the educationally 
handicapped based on the results of IQ tests administered 
in English. Parents, teachers, and the society at large 
were becoming aware that something had to be done to address 
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the linguistic and academic needs of language minority 
children. 
In the 1960s, the civil rights movement brought to 
focus the plight of minorities throughout the United States. 
As a result of this movement, the Civil Rights Act of 1964 
was passed. Under its Title VI, the first legal language 
to deal with the educational needs of language minority 
students is found. Title VI states that any program or 
activity provided with federal money cannot discriminate on 
the basis of race, color, or national origin. Since many 
school districts were benefiting from federal grants, they 
were obligated under Title VI to be non-discriminatory. 
This legislation led to the passing of Title VII of the 
Elementary and Secondary Education Act (ESEA) of 1965, 
which established federal support for bilingual education. 
Its major goals were: 
(1) To prevent Limited English Proficient (LEP) 
students from dropping out of school; 
(2) provide LEP students with meaningful 
instruction in their primary language until 
they acquired the English language pro¬ 
ficiency necessary to function successfully 
in the mainstream. 
In 1968, another big step was gained by bilingual edu¬ 
cation advocates when the Congress of the United States 
enacted the Bilingual Education Act into law as an amendment 
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(Title VII) to the Elementary and Secondary Education Act 
of 1965. It legally mandated a focus on economically dis¬ 
advantaged, language-minority students. The act stated 
that: 
. . . in recognition of the special education 
needs of the large number of children of limited 
English speaking ability in the United States, 
Congress hereby declares it to be the policy of 
the United States to provide financial assis¬ 
tance to local educational agencies to develop 
and carry out new and imaginative elementary 
and secondary school programs designed to meet 
those special educational needs. (P.L. 90-247, 
January 2, 1968, Stat. 816 Sec. 702) 
In 1971, Massachusetts became the first state to enact 
a law promoting bilingual education and was soon followed 
by others. However, many districts continued to ignore the 
1970 memorandum until 1974, when a suit was brought against 
the city of San Francisco for discriminating on the basis 
of national origin and depriving them of equal educational 
opportunity. This memorandum helped the Office of Civil 
Rights establish its right to enforce Title VI even though 
it was slow to get results. 
In 1974, the Bilingual Education Act was amended as 
follows: (a) the poverty criterion was dropped, and 
(b) schools were required to include instruction in the 
children's native language and culture. The goal of the 
program was stated as follows: 
. . . is to permit a limited English-speaking 
child to develop proficiency in English that 
permits the child to learn as effectively in 
English as in the child's native language—a 
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vital requirement to compete effectively in 
society. (Senate Report 93-763, Education 
Amendments of 1974, Sec. 45) 
In 1978, the Federal government pledged to go through 
the legal process to issue final rules on school districts' 
obligations under Title VI of the Civil Rights Act to 
settle a lawsuit by a consortium of school districts. 
Unlike the Law Remedies, these new regulations would have 
the force of law. These attempts failed due to innumerable 
delays and lack of support nationwide. With the victory of 
Ronald Reagan in 1980, any hope of salvaging the proposed 
Law Regulations was lost. Then Secretary of Education, 
Terrence Bell, withdrew the proposed rules in 1981. 
According to Crawford (1989) , Bell stated that: 
. . . We will protect the rights of children 
who do not speak English well, but we will do so 
by permitting school districts to use any way 
that had proven to be successful. (p. 42). 
Support for bilingual education began to fall. During 
this period, the effectiveness of bilingual education became 
an issue. Many large-scale evaluation studies were carried 
out, and many had failed to prove the superiority of 
bilingual education. Policymakers wanted to adopt a policy 
of "local flexibility" to meet civil rights obligations and 
failed to act on this policy; nevertheless, by 1982, the 
idea of issuing revised Law Regulations was abandoned. 
School districts were left free to pursue any approach 
based on informed educational judgment. The Office of 
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Civil Rights had lost its power to monitor school districts 
and to enforce the Bilingual Education Act on non- 
compliant districts. However, parents have continued to 
file suit against school districts. Many cases have been 
won based on the interpretation made by the U. S. 5th 
Circuit Court of Appeals of the Equal Educational 
Opportunities Act (EEOA of 1974). The court outlined 
three criteria for a program serving limited English 
proficient (LEP) students (Crawford, 1989): 
1. It must be based on 'sound educational 
theory'. 
2. It must be 'implemented effectively', 
with adequate resources and personnel. 
3. After a trial period, it must be evaluated 
as effective in overcoming language handi¬ 
caps. (p. 47) 
In 1984, the Federal Bilingual Education Act (Title 
VII) was amended. These amendments established two basic 
issues: 
1. That there are large and growing numbers of 
LEP children and that Federal government has 
a continuing obligation to meet their needs 
for equal education. Many such children 
have learning needs which can be met by the 
use of bilingual education and effective 
teaching. 
2. That research in the field needs to be 
strengthened so as to better identify and 
promote programs and instructional practices 
which result in effective education. 
(Education Amendments of 1984, P.L. 98-511) 
The amendments put a stronger emphasis on teacher training, 
and the academic goals of Title VII. These were stated in 
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Crawford (1989) as "allow[ing] a child to meet grade pro¬ 
motion and graduation standards" (p. 45). 
These amendments opened doors for new debate over 
issues related to bilingual education. Issues, such as 
(a) the use of the native language as the medium of 
instruction, (b) which alternative program is best for a 
particular school district, (c) amount of time spent in 
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native language instruction, (d) teachers' qualifications 
for instructing LEP students, (e) achievement of LEP stu¬ 
dents in first language and second language, and (f) parent 
involvement, have emerged as areas of controversy among 
proponents and opponents of bilingual education. 
According to the 1988-1989 annual report, the number 
of LEP students enrolled in Transitional Bilingual 
Education (TBE) programs has increased by 28.6% over a 
two-year period. Spanish is one of the language groups 
that has increased TBE enrollment significantly by 31.8%. 
One of the reasons might be due to the improved retention 
rate for students who have been served by TBE programs 
over a longer period of time. This means that bilingual 
education is serving its purpose in Massachusetts. 
Alternative Instructional Programs 
The Bilingual Education Act, Title VII of the 
Elementary and Secondary Education Act, was signed in 1968. 
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It was amended in 1974 without great difficulties since 
it had won influential allies on Capitol Hill (Crawford, 
1989). The major changes had been the elimination of the 
poverty criterion, and the addition of the requirement 
that schools receiving grants had to include the children's 
native language and culture "to the extent necessary to 
allow a child to progress effectively through the educa¬ 
tional system" (Crawford, 1989, p. 37). 
Some of the bilingual programs established at present 
aim to develop proficiency in English, while others seek to 
produce fully bilingual students (Cohen, 1985) . Some of 
the programs may or may not have an emphasis on preserving 
- native language and cultural heritage. In developing a 
bilingual program for its LEP students, a school district 
must consider such factors as: (a) students' language 
background, (b) students' educational needs, (c) availa¬ 
bility of qualified teachers, and (d) sufficient funding 
(Cohen, 1985). 
Some of the bilingual programs that have been developed 
today are: 
1. Transitional Programs 
2. Immersion Programs 
3. Two-Way (Maintenance) Bilingual Programs 
4. Sheltered English Programs 
5. English as a Second Language (ESL) Programs 
High Intensity Language Training Programs 6. 
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An examination of the above-listed bilingual programs 
follows. 
Transitional Programs or Late-Exit Programs 
This is the most prevalent type of program in the 
United States. Its goal is to help students make the 
transition to all-English curriculum by providing native 
language instructional support (including content area 
instruction and language arts in the native language), 
along with instruction in the English language, usually 
through some type of English as a Second Language (ESL) 
instruction. 
Using the results of tests, and input from teachers, 
counselors and parents, as well as evaluations of the 
student's English language proficiency, the student is 
placed either in a bilingual or a monolingual English 
classroom. 
When it is determined that the student has acquired 
sufficient English language proficiency to function in 
an all-English classroom, the student is transferred to 
all-English instruction and native language instruction 
ceases. 
Once a student is participating in a bilingual class¬ 
room, the instruction is designed to advance the student 
through different levels of ESL, as well as native language 
instruction. 
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Transitional Bilingual Programs have encountered 
several problems. The remedial or compensatory focus 
added to the transitional program for underachievers, dis¬ 
advantaged students, troubled children, etc., makes it 
unattractive to middle-class children or to native English 
speakers. Some administrators, counselors, teachers, 
parents, and community members do not support transitional 
programs, just because the language of instruction is 
other than English. 
Immersion Programs or Early-Exit Programs 
Immersion programs of bilingual education in the 
United States have been structured following those which 
have existed in Canada since 1965. Students are immersed 
totally in an instructional program in which the non¬ 
native language is used for content area teaching. The 
majority of students are not native speakers of the 
language used for instruction, and there is no sense that 
some students are language deficient. In the United States, 
immersion programs do not include a native language compo¬ 
nent. The use of the students' primary language is 
limited to the use of a case-by-case basis, primarily to 
clarify English instruction. 
Immersion programs have been used in the United States 
to teach other languages to English-dominant students. 
Immersion programs are distinguished from submersion 
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programs, where language-minority students are placed in 
classrooms with a majority of students who are native 
speakers of the language. Submersion is often described 
as the "sink or swim" approach and was predominant before 
1968. Submersion was found in Lau v. Nichols to violate 
students' civil rights (Riehl, 1987). 
Students participating in bilingual immersion programs 
are expected to be exited from the program and mainstreamed 
into an English-only classroom by the end of the first or 
second year. 
Advocates of the immersion programs claimed that TBE 
programs do not develop English achievement rapidly enough 
because of its emphasis on the native language, and they 
have indicated that the time spent in the classroom using 
the native language is wasted or lost. However, research 
overwhelmingly refutes these arguments. Cummins (1984) 
stated that a strong native language foundation acts as a 
support in the learning of English, making the process 
easier and faster. Most of the learning that goes on in 
the native language transfers readily to English (Cummins, 
1981, 1984; Genesse, 1979; Lambert & Tucker, 1972; Swain, 
1978) . According to Hakuta (1986) , the above statement is 
true not only for content areas, like mathematics, science, 
and social studies, but also for language arts skills, 
like speaking, reading, and writing. Finally, becoming 
fluent in a second language does not necessarily mean losing 
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the first language, nor does maintenance of the first 
language retard the development of the second language. 
The immersion approach has been the subject of study 
probably more than any other approach. The results differ 
with some studies showing that indeed it could be very 
successful, while others argue that it can frustrate the 
student and hold him or her back. 
Two-Way (Maintenance) Bilingual Programs 
Scholars have argued for the importance of bilingual 
programs that will ensure the student's ability to speak, 
read, and write in two languages, in other words, to pro¬ 
vide the students with the opportunity to learn English to 
be successful in school while preserving his or her 
language and cultural heritage. Two-way bilingual programs 
facilitate this opportunity to the language-minority stu¬ 
dents and at the same time offer the language minority 
and language-majority students the opportunity to be 
together in the same classroom, with the intent of making 
all students functionally proficient in both languages. 
Typical dual-language programs begin with instruction 
completely in the native language and gradually incorporat¬ 
ing the second language until the curriculum is divided 
equally between the two languages. The two languages are 
learned through their use in content areas except in the 
traditional language arts classes. This approach adds 
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prestige to the minority language and culture, thereby 
boosting both minority self-esteem and majority tolerance. 
Sheltered English Programs 
This approach is related to immersion programs. It 
shares the idea that language is learned through natural 
communication rather than by formal instruction. In this 
type of program, students receive their area instruction 
in English. Teachers make all efforts to modify the 
English language to facilitate comprehension and under¬ 
standing by non-English speakers. Also, other adjustments 
are made to ensure that students receive the assistance 
needed to succeed in class (Cardenas, 1984), such as: 
(a) controlled vocabulary and idioms, (B) contextual 
clues, and (c) frequent comprehension checks (Cohen, 1985). 
In this program, it is sometimes necessary to teach 
some curriculum subjects, which require significant levels 
of English comprehension, in the native language. However, 
sometimes other subjects require less English language com¬ 
prehension and these may be taught in submersion or main¬ 
stream classes. 
English as a Second Language (ESL) Programs 
This approach in a bilingual education program is the 
means through which limited-English-speaking students learn 
English. Students from different linguistic backgrounds 
are grouped together in English as a Second Language (ESL) 
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classrooms. They are taught by teachers holding special 
training in linguistics and second language acquisition. 
The native language of the students is not used in English 
as a Second Language (ESL) classes. All instruction is 
done in English. This practice responds to the fact that 
students are slower to speak a second language if they know 
that the teacher umderstands their native or dominant 
language (Cohen, 1985). 
English as a Second Language (ESL) is often found as 
part of a bilingual education program. However, an ESL 
program may be the only alternative for situations, like 
(a) multi-ethnic populations; (b) shortage of qualified 
bilingual teachers; (c) lack of sufficient funds, etc., 
where other forms of language instruction are not feasible, 
or even desired. In these situations, an ESL program may 
be considered as the only bilingual program for that dis¬ 
trict . 
High Intensity Language Training Programs 
These programs are related to the philosophy of 
English as a Second Language (ESL) programs. The goal is 
to provide intensive training to students with some skills 
in the English language for success in regular classrooms. 
These may be a full-day or pull-out programs, depending 
upon the needs of the students. This approach is more 
popular with older learners. 
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Learning Mathematics with 
Understanding 
The most important outcome for mathematics instruction 
is the student's ability to master the skills taught in a 
successful manner. If something is not taught in a way in 
which all students can understand and learn, the instruction 
should be changed so that understanding can take place. The 
ability to read, listen, think creatively, and communicate 
problem situations will help students to develop and 
maintain a deeper understanding of mathematics. 
Clearly, language of instruction plays an important 
part in the learning of mathematics. Communication between 
teacher and student is the key in the process of learning 
mathematics as well as in other subjects. Cuevas (1984) 
stated that limited English proficient (LEP) students' 
underachievement in mathematics is likely due in part to 
language factors. 
There is no doubt that the best way to teach mathema¬ 
tics to limited English proficient students is using their 
native language as a medium of instruction. According to 
Hakuta (1986), limited English proficient students can be 
taught much content in their native language on the 
assumption that the knowledge will be transferred to the 
English language as the students' proficiency in English 
increases. 
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Mathematics in Transitional 
Bilingual Programs 
Bilingual teachers who use native language approaches 
for teaching mathematics should engage their students in 
all worthwhile areas of mathematics; the knowledge that 
students develop in their native language eventually 
could be transferred to the other language (English). 
Depending on the kind of program used to teach limited 
English proficient (LEP) students, bilingual mathematics 
teachers need.to ensure not only that they cover the con¬ 
tent of their lesson, but also that the knowledge can be 
transferred properly to the monolingual English curricu¬ 
lum. 
Bilingual teachers in the late exit or dual language 
maintenance setting should attend to children's develop¬ 
ment of mathematical concepts and understanding as well as 
ways of using mathematics for communication via their 
native languages. Furthermore, bilingual teachers in 
early exit settings need to ensure that conceptual under¬ 
standing is strong enough in the student's native language 
to transfer across languages and to help students develop 
their communication skills in English. 
Bilingual mathematics teachers much ensure that LEP 
student achievement is based on the following broad goals, 
in that the students: 
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• learn to value mathematics; 
• become confident in their ability to do 
mathematics; 
• become mathematical problem solvers; 
• learn to communicate mathematically; and 
• learn to reason mathematically. 
In achieving these goals, students should (a) be 
exposed to, as well as be given the opportunity to examine, 
a variety of situations in which mathematics is useful 
and makes sense; (b) make and validate conjectures about 
the situations that they are studying; (c) solve problems; 
and (d) talk with one another and write using mathematical 
language and symbols. 
There are many factors that affect limited English 
proficient students' mathematical performance. Some 
secondary school-aged students arrive in this country hav¬ 
ing little mathematics skills in their homeland. Others 
show academic levels equal to, or higher than, the grade 
in which they have been assigned. These factors require 
both placement and curricular changes in the schools. 
Counselors and teachers should use placement tests in the 
student's language to determine his or her knowledge of 
the subject. There is no valid reason to place students 
in mathematics basic skills classes just because they do 
not speak English. LEP students deserve to have access to 
more advanced mathematics classes, like Algebra I, 
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Algebra II, Geometry, Pre-Calculus, and Calculus. In its 
own right, course taking is important, as well as the 
sequence in courses. The student cannot take Geometry 
without taking Algebra. However, LEP students receive 
little encouragement to persevere in taking these advance 
courses in mathematics. According to MacCorquodale (1988), 
minority females receive even less encouragement than do 
their male counterparts. Bilingual teachers and counselors 
should encourage students to persevere in taking mathema¬ 
tics courses. LEP students will rapidly find themselves 
locked out of many advanced studies and life employment 
opportunities for lack of these mathematics courses. 
A final curriculum issue related to limited English 
proficient students concerns the need for these students 
to have access to computers and calculators for individual 
and group work. The use of technology in instruction 
should further alter both the teaching and learning of 
mathematics at all levels. Bilingual mathematics teachers 
can use computer software effectively for class demonstra¬ 
tions and independent work. They would allow students to: 
(1) explore additional examples; (b) perform independent 
investigations; (c) generate and summarize data as part of 
a project; and (d) complete assignments. Examples of such 
activities can be found in the Curriculum and Evaluation 
Standards (National Council of Teachers of Mathematics, 
1989). 
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Given the characteristics of second language learners 
who have limited English language proficiency (LEP), what 
can teachers do to furnish opportunities to enhance 
communication skills in mathematics? How can students be 
assisted in developing the language skills they need to 
deal with the tasks and materials given in the mathematics 
class? 
It seems like we all share these concerns. Educators 
and researchers (Cuevas, 1984, 1991; Cummins, 1986; Mestre, 
Hardiman, Gerace, & Well, 1988) stated that aspects of the 
students' native language and culture can act to facilitate 
or inhibit learning. The National Council of Teachers of 
Mathematics (1989) stated that "whenever possible, students' 
cultural backgrounds should be integrated into the learning 
experience" (p. 68). 
Schwartz (1987) has indicated that for students to 
learn it is important for them to both understand the mate¬ 
rial presented and relate it to their own lives. Also, he 
stated that bilingual classes in advanced mathematics can 
be crucial to students' mastery of these subjects. Fre¬ 
quently, students who appear to understand English cannot 
comprehend it in more advanced classes (Cummins, 1984; 
Hakuta & Gould, 1987); so their failure in these classes 
may be the result of their lack of "decontextualized" 
language skills, rather than a cognitive deficiency. 
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Conclusions 
In some studies, students in the United States have 
been identified as poor performers and achievers in the 
field of Mathematics as compared to other participating 
nations. In some subjects, and at some grade levels tested, 
scores noted for the United States were the lowest. The 
literature has identified some factors as contributors to 
this low mathematics achievement.. 
Despite rising concerns about mathematics achievement 
of students in the United States, a few of them are receiv¬ 
ing the high-quality education needed in this subject either 
for careers or for basic citizenship. 
This situation becomes dangerous for students who are 
part of a minority group. Hispanics, in general, are one 
of those minority groups who are not fully participating 
in mathematics education. Studies have shown that 
Hispanics, like other minority groups, are under¬ 
represented in mathematics-related careers and underachieve 
in mathematics in general. 
These are some facts to consider that represent 
obstacles to the educational attainment of Hispanics. This 
ethnic group brings to the school different needs and prob¬ 
lems compared to other students. As a result, they require 
educators be aware of these differences in order to meet 
the students' needs. 
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Reyes (1984) has found some affective variables to be 
related to the underrepresentation of minority groups in 
mathematics classrooms and mathematics-related careers. 
It is imperative that educators find ways to help Hispanic 
students learn more mathematics, develop positive attitudes 
toward mathematics, and help them understand the value of 
mathematics in their future. The literature has identified 
five important affective variables related to the learning 
of mathematics: anxiety toward mathematics, value of 
mathematics in society, self-concept in mathematics, 
enjoyment of mathematics, and students' perception of 
their mathematics teachers. 
Gender differences is a topic of great exploration in 
studies dealing with the learning and performance of stu¬ 
dents in mathematics. For many decades, people believed 
the stereotyped idea of male superiority in mathematics 
achievement. However, recent research literature has 
shown discrepancies in their findings regarding gender- 
differences in mathematics achievement. It is impossible 
to make generalizations favoring one gender over the 
other. 
The biggest concern attached to all the issues regard¬ 
ing gender differences is a lot of achievement-related 
beliefs that have emulated and are indeed affecting stu¬ 
dent achievement in the area of mathematics. These 
achievement-related beliefs are generally assumed to 
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influence choices and behavior that are related to the 
learning of mathematics. Scholars have indicated in the 
literature that personal characteristics attributed to 
different genders may affect the desire of females and 
other minorities to continue engaging in mathematics- 
related activities and careers. 
Researchers have suggested a consideration of 
students' attitudes in an effort to understand differences 
between majority and minority students in mathematics per¬ 
formance in addition to students' ability. 
Teacher expectation of students' performance has been 
identified as an important factor in academic success. Some 
student attributes are being considered as agents which 
elicit differentiating teacher expectations and attitudes. 
Among these, the literature considers sex, gender, native 
language, socioeconomic status, level of ability, divergent 
speech patterns, and classroom behavior. Some scholars 
have reported that students receive differential praise 
according to their teacher expectations. Accelerated stu¬ 
dents are viewed by teachers as significantly more capable 
and more prepared for class than other students, and they, 
indeed, receive more attention from their teachers. 
More than often students perceive their teacher 
expectations and come to behave in the expected manner lead¬ 
ing to what has been identified as self-fulfilling proph¬ 
ecy. 
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All of the factors mentioned above may have an impli¬ 
cation in the way Hispanic students learn and achieve in 
mathematics classes. 
Educators and administrators have come together to 
offer bilingual education for those students with limited 
English proficiency. However, this is not enough. It 
seems necessary for all people concerned about the future 
of our students and our nation to get together and unite 
forces to offer quality education and equal opportunity 
for all our students. There is an urgent need of finding 
ways to educate our students in. the field of Mathematics. 
CHAPTER III 
METHODOLOGY 
This chapter presents the methodology used in the study. 
It discusses the site of the study, the target population, 
the instruments used to collect the data, and procedure fol¬ 
lowed for field testing the instruments, and the procedure 
followed for processing the data, as well as the data 
analysis. 
Site of the Study 
According to the 1990 Census data, the number of 
Hispanics in Massachusetts rose dramatically between 1980 
and 1990. According to figures released by the 
Massachusetts Institute for Social and Economic Research 
(MISER), the number of Hispanics living in Massachusetts 
grew 103.9% (from 141,043 to 287,549) compared to a 2.4% 
(from 5,595,994 to 5,728,876) increase for non-Hispanics 
during this period. 
The 1990 Census reported that the city in which this 
study was conducted has a population of 156,983 inhabi¬ 
tants. Out of this number, 107,626 (or 68.55%) are White; 
30,064 (or 19.15%) are Black; and 26,528 (or 16.89%) are of 
Hispanic origin, mainly Puerto Rican. 
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The study was conducted at two high schools in a 
Western Massachusetts school district. A study conducted 
by the Research and Evaluation Department of the school 
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district (1989-1990) reflected that test score results 
have shown that bilingual students and Hispanics, in general, 
scored considerably lower than their counterparts. A report 
in the Springfield Union News (1991, February 6) on the 
basic skills test results indicated that although White 
students outscored Hispanics in all areas, mathematics was 
the area in which Hispanics did best. 
Target Population 
According to the Research Department Report (Fall, 
1991), the total school population in the city was 25,303. 
Out of this number, 9,455 (or 37%) were White; 6,970 (or 
28%) were Black; 8,432 (or 33%) were Hispanic; and 446 
(or 2%) were Asian (see Table 1). 
The Research Department Report (Fall, 1991) informed 
that the transitional bilingual education (TBE) program 
was offering services in six different languages: Khmer 
(Cambodian), Laotian, Portuguese, Russian, Spanish, and 
Vietnamese. Approximately 2,700 students were receiving 
services from the transitional bilingual education 




Research Department Report on Racial 
Distribution in School District 
(Fall, 1991) 
White Black Hispanic Asian 
TOTAL N % N % N % N % 
9,455 37 6,970 28 8,432 33 446 2 25,303 
SOURCE: Data provided by the Research Department of the 
School District. 
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The two high schools selected for the study had a 
total population of 4,786 students. Out of this number, 
1,971 (or 41.2%) were White; 1,356 (or 28.3%) were Black; 
1,319 (or 27.5%) were Hispanic; and 140 (or 3.0%) were 
Asian (see Table 2). The total bilingual Spanish/English 
population at the two schools was 210. 
The target population of this study consisted of 120 
Hispanic students from grades 10 to 12. Out of this 
number, 60 (or 50%) were from the bilingual Spanish/ 
English program. Twenty students from each grade partici¬ 
pated from each program after receiving permission from 
their parents. 
The Study 
The study was designed to provide answers to the 
following research questions: 
Question 1: How do students' perceptions 
of their mathematics teacher 
affect their academic achievement 
in mathematics. 
Question 2: What is the relationship 
between student anxiety toward 
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To what extent does the value 
of mathematics in today's society 
affect students' attitude toward 
mathematics? 
How does students' self-concept 
in mathematics affect their 
academic achievement? 
To what extent does gender 
affect academic achievement in 
mathematics? 
How does students' program of 
study affect their attitude and 
academic achievement in mathematics? 
Instrumentation 
Three survey instruments were utilized to gather the 
information needed to respond to the six research questions 
which guided the study. 
The Mathematics Attitude Inventory (MAI) 
The Mathematics Attitude Inventory (see Appendix A) 
is a four-point semantic differential scale instrument used 
to determine students' attitude toward mathematics of 
secondary school students in grades seven through twelve. 
According to Henerson, Morris, and Fits-Gibbon (1987), 
"the differential is generally regarded as a good tool for 
68 
measuring affect—people's positive and negative feelings 
toward an attitude object" (p. 89). The researcher identi¬ 
fied this instrument in the literature; it has been used 
previously in different types of research studies. The 
researcher sent for a sample copy of the Mathematics 
Attitude Inventory (MAI) to examine and compared it to 
other instruments that had also come to his attention 
through the literature. He found that this instrument met 
the criteria of the proposed study. 
The Mathematics Attitude Inventory consists of 
48 questions that measure the students' attitude toward 
mathematics in six subareas: (a) attitude toward the 
teacher; (b) mathematics anxiety; (c) importance and 
worthiness of mathematics; (d) student's self-concept; 
(e) enjoyment of mathematics-related activities; and 
(f) motivation in mathematics. The alternatives are 
represented by the following four-point semantic dif¬ 
ferential scale: 1 = "Very Strong"; 2 = "Strong"; 
3 = "Disagree"; and 4 = "Strongly Disagree". Each student 
was asked to complete this inventory to gather his or her 
general impression about mathematics. 
Reliabilities of the six defined scales of the 
Mathematics Attitude Inventory, as determined by Cronbach's 
Alpha Coefficient (all students combined), follows: 
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Table 3 
Reliabilities of the Six Defined Scales 
of the Mathematics Attitude Inventory 
Scale Reliability Mean 
Standard 
Deviation 
1. Perception of the 
Mathematics Teacher .83 25.6 4.0 
2. Anxiety Toward 
Mathematics .86 11.2 2.8 
3. Value of 
Mathematics in 
Society .77 22.7 3.1 
4. Self-Concept in 
Mathematics .83 10.8 3.3 
5. Enjoyment of 
Mathematics .85 19.2 4.2 
6. Motivation in 
Mathematics .76 8.9 2.1 
N = 5034 
Mean = 17.4 
Standard Deviation = 3.25 
Metropolitan Achievement Test (MAT 6) 
Math 10 
The Metropolitan Achievement Test (MAT 6) Math 10 (see 
Appendix B) was developed by the Metropolitan Achievement 
Test Company in order to obtain a measure of students' 
achievement in mathematics grade 10. It was used by the 
researcher to obtain the data needed to answer the research 
questions. 
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The Metropolitan Achievement Test (MAT 6) Math 10 con¬ 
sists of 55 multiple choice items with four options per 
item. The content areas covered by the test are arithmetic, 
algebra, geometry, and measurement. It can be administered 
and completed in 45 minutes or less. 
Reliability data related to the Metropolitan 
Achivement Test (MAT 6) Math 10 follows: 
Area: Mathematics for Grade 10 
N: 3030 
Number of Items: 55 
Mean: 33.6 
Standard Deviation: 10.7 
Related Validity: .60 - .85 range 
The Student Personal Data Form 
The Student Personal Data Form was developed by the 
researcher to elicit: 
(a) Gender 
(b) Ethnic Group 
(c) Age 
(d) Program 
(f) Years of Participation in Bilingual Program 
(g) Post-Graduation Plans 
The instruments were provided in both English and 
Spanish. The student chose the language version they pre¬ 
ferred. The final English and Spanish versions of the 
instruments used for this study are found in Appendices 
A, B, and C. 
Instrument Field Testing 
Prior to the implementation of the actual student que 
tionnaires, the instruments were tested with ten secondary 
school students enrolled in the bilingual Spanish/English 
program and ten students enrolled in the regular English 
program who had no opportunity to participate in the study 
but were representative of the total Hispanic population 
enrolled in the school. 
Students were asked to read the instructions and make 
comments and suggestions. They did both verbally and in 
written form. They made recommendations relative to how 
the instructions or terminology could be changed in order 
to make the questionnaires clearer and more effective. 
It took the students an average of five minutes to 
read the instructions to both questionnaires and thirty 
minutes to respond to the items on the questionnaires. 
According to the students, the instructions and items on 
the questionnaires were clear. 
Data Collection 
The researcher approached the principals of the two 
schools to discuss the possibility of conducting the 
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proposed study in their schools and to seek their 
permission. A formal, written request to the principals 
of the two high schools followed (see Appendix D). Upon 
receiving approval to conduct the study in the schools, 
200 letters were sent to parents requesting permission 
for their children to participate in the study (see 
Appendix E). One hundred twenty students received parental 
permission to participate in the study. Students with 
parental consent were asked to respond to the questionnaires 
during study periods in an effort not to disrupt the 
classes. 
Data Analysis 
Pearson product-moment correlation coefficients were 
calculated to establish relationships. The researcher 
used the Pearson product-moment correlation coefficients 
subprogram of SPSSX (Nie, Hull, Jenkins, Steinbrenner, & 
Bert, 1975) to analyze the data collected with the instru¬ 
ments (Mathematics Attitude Inventory, Metropolitan 
Achievement Test [MAT 6] Math 10, and Student Personal 
Data Form). Pearson product-moment coefficients were used 
to determine if there were any relationship between the 
sets of paired numbers (variables). 
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Mathematics Attitude Inventory (MAI) 
For each group (male and female), item mean scores 
and standard deviations were computed for the total atti¬ 
tude toward mathematics and for each of the six subareas 
of mathematics attitude: (a) attitude toward the teacher; 
(b) mathematics anxiety; (c) importance of worthiness of 
mathematics; (d) students' self-concept; (e) enjoyment of 
mathematics-related activities; and (f) motivation in 
mathematics. These means and standard deviations repre¬ 
sented the respondent's average impression of his or her 
attitude toward mathematics. 
Metropolitan Achievement Test (MAT 6) 
Math 10 
For each group (male and female), mean scores and 
standard deviations were computed. These means and 
standard deviations represented the average percentage of 
items answered correctly; they also represented the average 
percentage of achievement (knowledge of Math 10) possessed 
by the group. 
Student Personal Data Form 
The nominal data collected with the Student Personal 
Data Form (SPDF) was analyzed. Frequency counts and 
percentages were made for: (a) gender (male or female); 
(b) age (at the time of the study); (c) grade (10th, 11th, 
or 12th); (d) program of study (regular-English or 
bilingual-Spanish); (e) ethnic group; (f) years of partici¬ 
pation in the bilingual program; and (g) post-graduate 
plans. Also, means and standard deviations were computed. 
Chapter IV, the findings of the study and discussion 
of such findings, will be presented. 
CHAPTER IV 
RESULTS AND ANALYSIS OF DATA 
This chapter presents the findings of the study and 
a discussion of such findings. The results are reported by 
organizing the chapter in four sections. The first section 
contains the demographic data for each subgroup of the 
sample. The second section presents the findings of the 
questionnaire and the analysis of these findings for each 
subgroup and the entire sample. The third section includes 
the statistical comparison and tests used to answer the 
six research questions of the study. The last second 
presents the major findings of the study. 
Demographic Data of the Sample 
To obtain a better understanding of the population 
studied, it is important to look at a profile of the 
respondents involved in filling out 120 questionnaires. 
This section presents a series of figures that give a 
clear picture of the type of population involved in this 
study. 
Figure 1 presents a breakdown of the participants by 
Hispanic background. According to this figure, 58 (or 
97%) of the students from the regular English program were 
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Fifty-eight (or 96.6%) of the students from the bilingual 
Spanish/English program were Puerto Rican; 1 (or 1.7%) was 
Mexican; 1 (or 1.7%) was from another nationality. 
Figure 2 presents a breakdown of the sample by sex. 
The distribution of the students according to sex was as 
follows: 31 (or 52%) of the students from the regular 
English program were female; 29 (or 48%) were male. Thirty 
(or 50%) of the students from the bilingual Spanish/English 
program were female; 30 (or 50%) were male. 
The age of the students is presented in Figure 3. The 
distribution of the students was as follows: From the 
regular English program, 2 (or 3.3%) were 14 years old; 
11 (or 18.3%) were 15 years old; 18 (or 30.0%) were 17 years 
old; 11 (or 18.3%) were 18 years old. Two (or 3.3%) of the 
students from the bilingual Spanish/English program were 
14 years old; 19 (or 31.7%) were 15 years old; 13 (or 21.7%) 
were 16 years old; 19 (or 31.7%) were 17 years old; 5 (or 
8.3%) were 18 years old; 2 (or 3.3%) were 19 years old. 
Figure 4 presents a breakdown of the sample by grade. 
As shown in this figure, 20 (or 33.3%) of the students from 
the regular English program were tenth graders; 20 (or 
33.3%) were eleventh graders; 20 (or 33.3%) were twelfth 
graders. Twenty (or 33.3%) of the students from the 
bilingual Spanish/English program were tenth graders; 
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Figure 5 presents a breakdown of the participants 
by program of study. Sixty (or 50%) of the sample were 
students from the regular English program; the remaining 
60 (or 50%) were students for the bilingual Spanish/English 
program. 
Figure 6 presents the distribution of the sample 
according to the years of participation in the bilingual 
Spanish/English program. A breakdown follows: Thirty- 
eight (or 63%) of the participants from the regular 
English program had never been in the bilingual Spanish/ 
English program, while 22 (or 37%) of the students from the 
regular English program were in the bilingual Spanish/ 
English program before. Out of this number, 17 (or 77%) 
spent three years or less in the bilingual Spanish/English 
program. Fifty (or 83%) of the students from the bilingual 
Spanish/English program have been in the program three 
years or less. 
Figure 7 presents the distribution of the sample by 
post-graduate plans. Forty-two (or 70%) of the partici¬ 
pants from the regular English program are planning to go 
to college after graduation; 48 (or 80%) of the sample 
from the bilingual Spanish/English program are planning to 
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Analysis of Questionnaire Results 
by Subgroups and for the 
Entire Sample 
This section contains the analysis of the data col¬ 
lected with the two major questionnaires used in the 
study. 
Metropolitan Achievement Test (MAT 6) 
The Metropolitan Achievement Test (MAT 6) was used 
in the study to collect data from the participants in 
terms of their achievement in mathematics. The results 
are analyzed in terms of correct answers and percentages. 
A frequency analysis will be determined for each subgroup 
and the entire sample. Also, the results will be analyzed 
by sex for each subgroup and the entire sample. Means and 
standard deviations will be computed for each subgroup 
and the whole sample. 
Table 4 presents the analysis of frequencies for the 
results obtained for the students in the regular English 
program in the Mathematics Achievement Test (MAT). The 
lowest score was 20% in one case, while the highest score 
was 87% in two cases. 
Table 5 presents the analysis of frequencies for the 
results obtained for the students in the bilingual 
Spanish/English program in the Metropolitan Achievement 
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Table 4 
Frequency Analysis of Attained Results by the 
Regular English Program Students on the 
Metropolitan Achievement Test 
Results Frequency Percent 
20 1 1.7 
25 1 1.7 
30 1 1.7 
32 1 1.7 
34 1 1.7 
40 1 1.7 
43 2 3.3 
49 1 1.7 
52 2 3.3 
54 3 5.0 
56 3 5.0 
58 1 1.7 
61 5 8.3 
63 3 5.0 
65 6 10.0 
67 1 1.7 
69 5 8.3 
70 4 6.7 
72 3 5.0 
Continued, next page 
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Table 4--Continued 
Results Frequency Percent 
74 2 3.3 
76 1 1.7 
78 4 6.7 
80 3 5.0 
81 2 3.3 
83 1 1.7 
87 2 3.3 
TOTALS: 60 100.0 
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Table 5 
Frequency Analysis of Attained Results by the 
Bilingual Spanish/English Students on the 
Metropolitan Achievement Test 
Results Frequency Percent 
21 1 1.7 
29 1 1.7 
30 1 1.7 
38 1 1.7 
45 1 1.7 
49 1 1.7 
50 2 3.3 
54 1 1.7 
56 4 6.7 
58 2 3.3 
60 2 3.3 
61 2 3.3 
63 1 1.7 
65 5 8.3 
67 3 5.0 
69 5 8.3 
70 7 11.7 
72 5 8.3 
74 5 8.3 
Continued, next page 
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Table 5—Continued 
Results Frequency Percent 
76 2 3.3 
78 2 3.3 
80 1 1.7 
81 1 1.7 
83 2 3.3 
85 1 1.7 
87 1 1.7 
TOTALS: 60 100.0 
90 
Test. The lowest score was 21% in one case, while the 
highest score was 87% in one case. 
For the entire sample. Table 6 represents the findings 
where the lowest score was 20% in one case, while the high¬ 
est score was 87% in three cases. 
Tables 7 to 9 present the analysis of frequencies by 
gender and the entire sample of the results obtained in the 
Metropolitan Achievement Test. Table 7 presents the analy¬ 
sis of frequencies by gender of the results obtained in 
the MAT by students in the regular English program. For 
females, the highest score was 83% in one case, while the 
lowest score was 20% in one case. For males, the highest 
score was 87% in two cases, while the lowest score was 32% 
in one case. 
Table 8 presents the analysis of frequencies by gender 
of the results obtained in the MAT by students in the 
bilingual Spanish/English program. For females, the high¬ 
est score was 85% in one case, while the lowest score was 
21% in one case. For males, the highest score was 87% in 
one case, while the lowest score was 29% in one case. 
Table 9 presents the analysis of frequencies by gender 
for results obtained in the Metropolitan Achievement Test 
by all participants. For females, the highest score was 
85% in one case, while the lowest score was 20% in one 
case. For males, the highest score was 87% in three cases, 
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Table 10 presents the analysis of means and standard 
deviations by gender and the whole sample of the results 
obtained by students in the Metropolitan Achievement Test. 
Data presented on this table indicate that on each group 
the mean score obtained by the male students on the MAT 
was higher than the mean score obtained by the female 
students. 
In the next section, it will be determined if there 
were any significant differences with regard to the 
achievement of females and males on each group. 
Mathematics Attitude Inventory (MAI) 
The descriptive analysis of the results obtained by 
the students in the Mathematics Attitude Inventory (MAI) 
will be presented through the use of means and standard 
deviations for individual items and also in terms of the 
six scales or subdivisions of the instrument. 
Table 11 presents a descriptive analysis in terms of 
means and standard deviations for each individaul item in 
the scale. The information is organized in subgroups and 
also for the entire sample in the study. The six scales 
of the instrument follow. 
Scale 1: Perception of the Mathematics Teacher. 
This scale reflects a student's view regarding the teaching 
characteristics of his or her mathematics teacher. A high 





























































































tH O CO VO rH VO CO ^ 
VO O 1—1 CO O LO in 
VO rH 00 rH 00 CTt <y\ e- 
O'! CTi o rH O CN o o 
• • • • • • • • 
LO ro oo 00 





vo in o co e- o H1 O 
o in o co vo o 00 CTi 
00 vo in co vo in CTi CO 
in <r> eg vo vo t—i O CO 
• • • • • • • • 
eg co CO CO vo in co in 












!3 rH CTl O 
CO CM VO 
O O O tH <Tv 














O 43 O 
0 EH 0 EH 
43 -P ■rH £ 
0 3 3 3 
•H 0 0 P 
rH T3 Cu tn Ch 
tn 3 cn o 3 
3 -P p 0 
w w rH p P 
0 0 O 
p g 3 43 -P 
fd td CJi0 3 0 
a rH P 3 -H 0 rH 
3 3 tn •H H 0 CL, 
0 tn 0 rH tn 3 g 
p 0 P •H 3 -P 0 





























































































''T CO in CN on rH 
• VO CO vo O ON 00 
a Q r* in ON vo co in ON in 
3 • • 00 C" vo 
o CO • • • • • • • • 




a g CO CO CO o r- r- o co 
E id CO 00 00 o rH rH in co 
<d d) co in in in ON CN 00 
c/3 2 •<r rH CO CN "tj* co vo 
• • • • • • • • 
CO CO CO CO CO CO co co 
CO 
P in 00 rH ON in 
c • co o 00 CN rH CN 
a) Q r- oo r* rH 00 O vo 
03 • uo r~ r- 00 co vo 
3 03 • • • • • • • • 




3 CO co o r- r- co r* Co C co vo co o vo vo CO vo 
c id CO H CO in vo rH co vo 
<u r- in 00 r* 
rH 2 • • • • • • • • 
•P CO co ro co CO CO co co 
CQ 
co m in ON rH vo o o 
p • CO o in CN in ^3* o 
c Q VO m vo VO vo o 00 CO 
<u • 00 00 00 r* vo r- in vo 
03 03 • • • • • • • • 




id CO o co o 
i—t c CO o co o vo vo o 
3 id co o 00 in «H vo rH o 
Co 0) CN o> ON o CN vo vo 
a) 2 • • • • • • • • 
« co CN CN co co co co co 
CO co x • 
-p P p P P co 
CO G G •H - i—c - C 
o CO CD co (D co > C id CO G 0 
•P £ 03 CD co > CO 3 > CO -P 
-P 0 3 d> O CD CD 03 0 CD P 
id x P id P G -H 0 co -P G 0 CO 
E CO CO E • 04 • X 03 -P > • 03 CD 
<D Co 3 •P co 3 
X P CD P G p id P O P Co p o3 P u p cr 
P 0) X d> -P <U £ d) P d) G CD G (D P CD 
id x -p x p x X P X -p X P X P X 
-p 2 o O (0 O P o O X O O id O co 
G id c id d) id id id co id O id co (d E id id 
a) d) CD -P 0) P d) (D CD G d) id CD 3 CD d> d) 
E x p P <D P rP P P P CD p P X p O 
d) -p p P o > P d) P P 
-p CO CO CO G CO co id co CO > co id CO 
id cp a <d O -P o id o X O >i O -P O E O CO 
-p o •p p *P •p •p •P o • •P Co •p •p p 
C/3 P CD P CO P G P CD P -n 10 p P P P c 
c id p id o id *p id p id c o id O id 3 id d) 
E o E c E -p E E id • E <D -P E P E 0 E 03 
dJ CD -P CD P d) >h <D d> P <D CD X d) 3 
-P -p p x x id x id X CD P x o Id X Co x id X P M a CD p d) p E p -p p 5 0 P P E P C p P co 
d) x i—i id d) id P id S id <D id ’P • id P id 
o o E P E x E d> E c E E X E -p O4 E 0 E <D 
p id P p P CD P CD P rH rH rH 
d) d) >.-p >i id >i id >iX 3 >1 CD Id >i-p d) >1 >i-p 04 Eh 2 -p 2 E 2 E 2 5 0 2 co E 2 -S X 2 id 2 <p 
p 
<d 
































H m O rH in CO in ro 
t CN ro VO o\ vo CO O vo N* 
04 a CT» O CN CTi rH rH ro ro CN 
3 • . • CO CO CO 00 r- a> CO in 
O to • • • • • • • • • 




a G o o O ro r* ro 
E Id o VO vo o O CO vo vo CO 
<d <o in VO VO o O o rH rH o 
C/3 £ H o CTi rH O <T» o o •*r 
• • • • • • • • • 
CM CN rH CN CN rH CN CN ro 
W 
P r* N* VO 00 O rH rH 
C • rH in vo O in N* O rH 00 
a) a N* in N* rH r- in o 00 CN 
T3 • r- 00 00 CTl 00 r^ o 00 in 





o o o O o o rH o o 
3 ro r* ro o ro o ro 
O' c ro vo vo ro o ro o vo ro 
G (0 CO vo rH ro o 00 o rH ro ■r4 a) cr> cn 00 <J\ o o <J\ N* 
r—l £ • • • • • • • • • 
•H 
CQ 



























cn 00 vo r~ CO N* vo CO 
-p • VO vo ro CN r- in vo CJ\ 
G a N* 00 r- m in in m r* rH 
a) • vo r- co [■" VO 00 in 
'a CO • • • • • • • • • 




«3 r- r- r- r- o ro ro ro 
iH G vo vo vo vo o ro ro vo ro 
3 id »H vo rH vo o ro ro rH 00 
Cn a> ro rH rH CN o O o rH ro 
<u £ • • • • • • • • • 


















•P i in 
4-> id o 
id E •H in 
W E d) P • ■p 
o d) sz u-i d) id in d) 
*H SZ -p O C E O E in 
P ■P id o <v P d) a 
id id E tn d) SZ H 3 
E E c E p d) XI 
<u •ri o id E o in 
x: Id p <—l tn E p p 
•p o d> XI a d) (0 c s d> c -P P X3 
£ *p <P d) 3 3 in E 
d) sz O -P o 3 
'O <u sz id 3 X) in •H G 
P in p id •H -p 
CT3 id d) d3 'O id -C 
s aj p > in d> E •P 
0 id id c E p d> •H 6-* -p d) sz d) - x: ? 
id sz • p o c ■p 
> M d) -p in id Cn 
-P i—i • M M t—i d) E G 
d) <u in •H d3 in 0 *rH 
•H a) U) c in <—1 d) M •a X M 
X >P id d) u u> ip i—l P P 
c *—i sz •H •P id 4-> o O 
< M a 2 P T3 M P M 2 
W 
O d) 
G -H p 
<U -P id <d 
> id ■p P 0) e O o >, 
<u o -P c ip id 
o sz •p •H X} 
-p -p Cn <p >i 
id iu c in 3 P 
in E > •r4 o ip d) 
3 id f—4 •p d) > 
0 Cn sz <U 4-> m dJ 
> c d) id 3 
P -H 0 ip E ip 
d) o -p d) in o 
C T3 X •p (U . 0 • ■P in (U 4-> E w O <n id in E 
E 3 o cn o £ O d) 
0 in -h •p •p (—i 
in X! d) 4-1 id -P d-i P XI 
d> id P id id 0 id 0 
-X id E d) E p E P 
id O d) > <u <13 d) <u cu • 
E c in x: id x: 3 *p sz o 
•H ■p SZ -P •—i o p (13 ip 
-P SZ 4-i id id id o id x-p 





































CO in r-H CO in 00 CN 
• ^T co r—i ON m 
a a 00 r* in in o m N* r- 
3 • 00 r- VO r- 00 o\ 00 
O co • • • • • • • • 




a c CO o o r- co r- o 
E f0 ro o vo m r—i co r-H r-H in 
<0 <u CO m vO r- CO CTi CN 
00 2 C“H CN CO co co CN o> r- in 
• • • • • • • • • 
CO co CO co co CN CN CN CN 
tfl 
-P 00 in o O rH r-H r—i 
c • 00 CO CN CO rH O 00 CN VO 
0) a H H vo <JV O o 
-a • 00 00 in in CO C7V o\ CO 
3 CO • • • • • • • • • 




3 CO r- r- CO o o co 
O' c CO VO VO co vo o VO o CO 
c <0 00 vo r-H CO r—i o vo in 00 
*H tu (N CN in in in T ov r- 
r—i 2 • • • • • • • • • 
•H ro co co co co CO CN CN CN 
03 
to CM vo CO CO in CN VO in 
-p • VO 00 o\ vo VO rH 
c a co CO o in m CO co in co 
<u • <7\ r- vo a\ 
T3 CO • • • • • • • • • 




(0 co co r~ co r*- 
*—1 c co co vo ID r* vo ID ro vo 
3 Id 00 co i—i r—l vo vo r~i co vo 
O' a> o CN CN CN vo H O' 00 in 
a) 2 • • • • • • • • • 
cc CO m co ro ro co CN CN CN 
<U (0 
E • 
O T3 •P >1 1 1 to • 
10 <—i <u rH X (U • o tu 
• C P CO O' ■P -P X rH •H E 
P CO >1 *H O - O -H ■P 3 ■P 
O XI TD 3 -P >, 3 o 0) 3 (0 <p to C P 
<4-1 o 3 H (0 P O -p 4H E 4) E -H 0 
•n ■P 3 to <U 4J c P 0) CO <u tp 
T3 to tp - P c p 0) >P C 3 X rH 
-P a> -p a >i tJ> 3 <U a-H •H ■p f—i >i 
C a> w TD r—i (Q O 0 T3 r—i >1 (B tu to 
a) c o r—i a) T3 tp o ■P P O' CO P 2 3 <0 
E E 3 x o 0 O C >1 • to <u tu 
<U 0) 0 -p ns ■P 0 to CA (U > c >i ■P rH C x CO to C C o T3 •H P to 
(0 -P -H to -H O' •H 0 10 -H to >n-H -H -P 0) •H 
-P ■P • C ■p • -P p -p - -P > • 
CO -H CO a) to CO -H to -P P to -P 0) to tu c a to to 
<-H u rH O U 'O o tu c O O tu > E X tu <u 0 o o 
E •H Oi-H •H C -h o a) a-H • O' tu <u ■p p o -a -h •H 
a> CO -P O -p •P t0 ■P c E E -P XJ X ifl c -p -P 
-p •H 10 <U t0 (0 -P «J Ctj Q. -H (0 0 c c ■P tp o ■P to 10 
M E a e E to E -P O E to f0 *H <B O to u - E E 
<U <U <u tu p a) P rH CO Q) o E O 1 c <u 0) 
p x ■p x £ a) X O d) •H X TJ r—1 ■P -H <p O X X 
<U -P to -P -P T3 x> a > -P O 3 rH -P CO -P r—i 'O -P -p 
X to O <0 <0 c (CJ E <u -P (CJ O o <u 3 O ttj tu to to 




E XI r—i 
tu E <T> CN in ro N1 ro CD to o 
-P 3 r—1 rH CN CN ro ro o rH 

















ON in o in rH in in VO 
• 00 VO o VO VO 00 vo in 
a a CTN co CM ’•T CM CM 
3 • r- 00 on 00 CO 00 00 CO 
0 cn • • • • • • • • 




a c r- r- co co o CO CO CO 
E tO rH iH 00 CO o 00 vo 00 co 
0 0 on in 00 o o rH in 00 
Cn 2 ON o VO ON rH on 
• • • • • • • • • 
CN co CM CM CM CO CM CM CN 
0 
P CN ON in H CN rH 00 N* O 
c • on ON CN vo on in 00 VO co 
0 Q in f—i N* o in 00 o N* ON 
XI • 00 00 00 r- 00 00 r- 





o o o o o o o o o 
3 co r- co CO o r- 
Cr> c co vo CO CO vo vo o vo vo 
c to 00 vo CO 00 rH rH in rH VO 
•H 0 o rH in vo CO r- 00 CM 
»H £ • • • • • • • • • 
*H 
CQ 





























01 ON ■*r N* TT in rH CM 
p • CM in N* VO CM o vo CM CM 
c a rH vo ON CO in O vo 
di • 00 00 ON 00 r^ 00 00 00 00 
TJ cn • • • • • • • • • 




0 o CO co CO o CO o o 
rH c o vo co co co o CO o o 
3 to o rH co 00 00 o 00 o o 
Cn d) 00 o co vo 00 ON vo 
d> 2 • • • • • • • • • 
os CM CO CM CM CM CN CM CM CM 
rd 
Eh 
1 01 01 
d) id o O' 0 0 
> E M -H 1 G E 1 
0 P O 0 •H xc 0 0 0 
P XI - id T3 X x: p p rH 0 x: 
id -p >i E p -p O X 0 O' • XI 0 p 
A id P d> -P 01 id • s O' o c x: 0 rH 0 
S E p x - O E 0 0) •H •H •H o p E 
-p C -H -C o 0 P • P -C 3 a -a 
'O c m id td -P O' -P -H p p 0 P E G O' 
p C -H E o td • G P E -H E 0 0 0 c 
G td •a E T3 •ri p td S 0 0 E >i o CVH 
d) ■P -P p -a M 0 P X O E O rH P X O P •H 0 o 
E 0 3 td c = x id p • 0 X X 0 p 0 0 P 
d> P O x id P X O Ul P X 0 O' 0 > 0 o 
P 0 X) p - td £ E 0 P 0 p 2 0 E p p 
td T3 td S Ul M E ui 0 O 0 0 a p •H >i 0 0 
p C O P G E -P rH E E 0 0 P 0 X 0 0 
cn 3 O' X 0 •h id 0 Id Xl 0 > O 0 -r-i p X 
C T3 XI 0 0 P G P O 0 o c 0 •H O 
E >i*H P C -P G Ul TJ P 0 -H - -H G " P •H 0 E rH 0 
d> -P ^ 0 3 0 0 a X3 C P c p 
P rH rH -P G G E o E C O 0 M 0 0 H O' • T> G • 
M td td -P -P 0^0 O' Ul 0 P -O E E E c c H *H 0 
3 -P • td O -P rH o E 0 0 - > 0 x: •H 3 3 O (0 Ul E G P = XI E *H 0 0 H X >1 0 x o x: p O 0 -H 
3 0 0 G 0-0 Id P P rH P 0 ■r— P -H p > E P 
P •H O td P P td W 0 J G 0 x: O 0 •H (TJ 




E X rH 
0 E VO CTV CN o in CO 0 CM vo CO 
-p 3 i—i rH CM m co N* o rH 
M Z cn 
106 
rH in t—< 00 00 m CN ON ON 
• * 00 VO in 00 Cl ON CN in N* 
a a VO o\ ON VO ON N* rH o 00 
3 • r* ON 00 00 00 00 00 
O CO • • • • • • • • • 




a c: m r- o r- r- r^ o 
E <0 rH Cl VO in vo rH vo in vo 
3 3 ON 00 VO vo ON rH CN rH 
CO 2 CN in ON Cl rH •*r CO CO 
• • • • • • • • • 
m CN rsj CN CN CN CN CN CN 
03 
4-> N* in rH rH 00 in in rH 00 
c • 00 N* vo in rH co CN VO CO 
a> a i—4 O ON 00 vo N* o\ rH 
T5 • 00 ON 00 00 00 00 00 00 





o o o o o o o o o 
3 CO CO co o co C" co r- 
cr> c CO vo CO co o CO vo CO • vo 
C 3 00 H 00 co in co rH 00 vo 
•p 3 co in vo o rH CN CN CN 
H 2 • • • • • • • • • 
-P 
PQ 




























03 r- r- ON co CN 00 00 rH 
■p • CN co rH vo CN CO o CO 00 
c a o rH CN CO o CO 00 ON 
• o r"* ON 00 r- 00 ON 
'O CO • • • • • • • >• • 




3 o o o r- o o r* r- 
t—1 c o o o VO o o vo vo vo 
3 3 o in in rH in in rH vo vo 
O' 3 CN vo CN ON rH co CO 
3 2 • • • • • • • • • 




■p (0 03 i 
3 o • u 3 
o •H • -p XI 03 •P E c c 
XI x ■p P 03 3 3 P o ■P 3 •p 3 
3 o 3 3 O x O •P 3 3 X X 
•H E X *P ■p <P 3 -P E E ■P T3 -p • 
Cr> x 3 -P -P 0 3 3 O 3 3 • 3 03 
c 3 X O 3 03 T3 E X 03 E 3 x: P 03 03 
-p •H -P E 3 3 p 3 ■P X o O E 3 
c x XI 3 0 3 E P 3 x 3 O C 3 0 E 3 f—i 
3 ■p o E -P X 3 O XI -p E XI ■P XI H O 
E >1 •n -P cr> E 3 XI XI 
3 c tr> 3 03 2 >1 o tr> 3 03 P 0 c 
-p 3 3 c c E 03 •H 03 • -p C 3 O O p •p 
3 3 •P 3 •rl C 3 -P *P P P 3 a 
-p 3 • 3 XI -P rH • -p •H 3 03 3 TD ■P TJ 
CO -X 01 XI 3 •H 3 a 03 03 •p 3 XI 3 H 3 M (0 3 
o •H 03 3 O p U C 3 XI •p 3 E o C 
E »—1 •H rH 3 ■P XI o 3 •H c o x 1—1 P 03 3 03 •H tr> 
3 -p 3 •p XI ■P 3 -P 03 3 XI 3 -p •p ■p -p 3 T3 -P >i E 3 x -p E 'd 3 E -p E 3 0) 
M - E rH - O 3 3 3 S -p 3 3 3 t—i XJ •P 3 •r| E 03 
c 3 3 C •n <—1 XI C 3 > XI -H 3 •P • -P E ■P 3 3 
o X o 03 c a •H X 3 •P •P XI 0 03 03 3 3 X 
T3 ■p s 3 3 O H 3 ■P E -P ip o 3 P u E P E -P 3 
3 O 3 03 3 3 o p 3 •p O 3 o 3 P 




































00 O 00 in 
• o O o 
. a Q ro ro ro in 
3 * CTv O r* 00 
o CO • • • • 




a c ro O o o 
e <0 ro O in o 
ns 0) 00 m CN o 
CO £ ON vo rH 
• • • • 
CN rH ro ro 
cn 
9 00 vo 
! c • cn 00 ro ro 
1 <u Q o ro vo vo 
9 'o • a\ o r* 
i 3 CO • • • • 
9 HJ o rH o o CO 
9 *—* 9 tO 
9 2 o o r- 
: Cn e o vo o vo 
I c tO in vo o *H 
9 ,fH <d rH r- in ro 9 *H a • • • • 
•H ro CN ro CO 
CQ 
9 W 00 r-~ O co 
9 x> • rH r- ro r~ 
c Q CN o O r- 
1 0) • cn o r-~ oo 
9 ^ CO • • • • 
; 3 o rH o o 
-|J CO 
1 u 
10 r- ro o ro 
9 *—t C vo ro o ro 
! 3 to rH ro in 00 
9 Cn 0) 00 in ro 00 
0) a • • • • 
« CN CN ro CN 
-P -P c 
X5 3 Cn •H 
t7> O C 
•P •P M o o 
P cn P X P T3 0 
O -P to CD -P 
CD -P P cn CD M 
x: -p 3 E CD 
p P tO P E to M P 
c E O - o O P •P • 
a) CD <U > M CD -P 0 cn cn 
E xj x: XI s CD O 
a> -P o c p T3 •p 
p P tO -P O cn C CD -P 
tO <D E cn -p to sz t—1 tO ■p JZ c to -p -p • to E 
CO -P tO to <D cn p cn CD CD 
to x: P O o *o o P x: 
e P O -P •p a c ■p p 
0) ■p >i-p • E to -P tO tO 
-p •o E • >—t (0 o •p -p tO E 
M H p HI tM SZ E p cn E CD 
3 CD «H «P O CD cn p CD > C 
O 5 XI CD x: CD •P CD SZ tO p 
S cn o cn CD -P > T3 P XZ to 
C P >i x: to tO P C 10 CD 




<d E r~ H CN r-~ 
4-> 3 ro N* ■*r N* 
M 2 
teacher, while a low score indicates a non-favorable 
view. 
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The mean scores for the eight item statements in the 
regular group were between 3.6177 and 2.9000 in a possible 
range of up to 4. The mean scores in the bilingual group 
were between 3.8333 and 3.4167 in a possible range of up 
to 4. For the entire sample, the mean scores in the eight 
item statements were between 3.7250 and 3.1583. In the 
next section, it will be determined if there were any 
significant differences between the scores. 
Scale 2; Anxiety Toward Mathematics. This scale 
reflects the emotions a student experiences in situations 
involving mathematics. A high score indicates high anxiety 
toward mathematics, while a low score indicates low 
anxiety. The mean scores in the eight item statements in 
the regular group were between 2.3167 and 2.0000. In the 
bilingual group, the mean scores were between 2.0000 and 
1.7833. For the entire sample, the mean scores were 
between 2.1500 and 1.9083. The next section will determine 
if there were any significant differences between the 
scores. 
Scale 3; Value of Mathematics in Society. This 
scale reflects a student's view regarding the usefulness of 
mathematics knowledge. A high score indicates a high value 
of mathematics for the students, while a low score indi¬ 
cates a low value of mathematics for the student. The 
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mean scores in the eight item statements in the regular 
group were between 3.3833 and 2.0333. In the bilingual 
group, the mean scores were between 3.5333 and 2.9667. 
For the entire group, the mean scores were between 2.2833 
and 3.4083. 
Scale 4: Self-Concept in Mathematics. This scale 
reflects a student's perception of his or her own abilities 
in mathematics. A high score indicates a favorable self- 
concept in mathematics, while a low score indicates a low 
self-concept in mathematics. The mean scores in the eight 
item statements in the regular group were between 3.3167 
and 2.4833. For the entire sample, the mean scores were 
between-3.10 83 and 2.4583. 
Scale 5: Enjoyment of Mathematics. This scale 
reflects the pleasure a student derives from engaging in 
mathematical activities. A high score indicates high 
enjoyment of mathematics, while a low score indicates a 
low enjoyment of mathematics. The mean scores for the 
eight item statements in the regular group were between 
3.2000 and 2.2500. The mean scores in the bilingual group 
were between 3.3833 and 2.1500. For the entire sample, 
the mean scores were between 3.2917 and 2.3667. 
Scale 6: Motivation in Mathematics. This scale 
reflects a student's desire to work in mathematics and 
to go beyond the class requirements. A high score indi¬ 
cates a high motivation in mathematics, while a low score 
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indicates low motivation in mathematics. The mean scores 
in the eight item statements in the regular group were 
between 3.3500 and 2.1500. In the bilingual group, the 
mean scores were between 3.5000 and 2.2333. For the entire 
sample, the mean scores were between 3.4250 and 2.1917. 
Table 12 presents a descriptive analysis in terms of 
means and standard deviations for each scale or subdivision 
in the questionnaire. Data presented on this table indi¬ 
cate that for each group the scale with the highest value 
was Scale 1 (Perception of the Mathematics Teacher) and the 
scale with the- lowest value was Scale 2 (Anxiety Toward 
Mathematics). 
Statistical Comparisons 
This section presents the statistical comparison 
necessary to answer the six research questions guiding the 
study. The analysis is made in terms of the relationship 
between each individual item and each group, as well as the 
whole sample in the study. A list of variables to be 
analyzed in this section follows: 
Variable 1: Student Attitude 
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Anxiety Toward Mathematics 
Value of Mathematics in Society 
Self-Concept in Mathematics 
Enjoyment of Mathematics 
Variable 10: Motivation in Mathematics 
Tables 13 and 14 present the analysis of correlation 
of the variables considered in each subgroup as well as in 
the entire sample in the study. Table 13 presents the 
analysis of correlation of the variables studied with the 
regular English program students. Table 14 illustrates 
the analysis of correlation of the variables considered 
with the bilingual Spanish/English program students. 
Table 15 presents the analysis of correlation of the 
variables studied with the entire sample. 
This section discusses all the results of the various 
statistical analyses performed, other than frequencies and 
percentages. 
Pearson Correlations 
A correlation examination of the variables in the 
research questions was conducted. Each question was ana¬ 
lyzed by subgroups and for the entire sample. 
Question 1: How Does Students' Perception of Their 
Mathematics Teacher Affect Their Academic Achievement in 
Mathematics? The analysis on Table 16 indicates that there 
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achievement in mathematics in the regular program and 
their perception of their mathematics teacher. For this 
group, the correlation r = .0387 was lower than the 
value p = .2500. 
There were no significant differences between bilingual 
students' academic achievement in mathematics and their 
perception of their mathematics teacher for this group. 
The correlation r = .2189 was lower than the value 
p = .2500. 
There were no significant differences for the entire 
sample either where the correlation r = .0321 was lower 
than the value p = .1946. 
Question 2: What Is the Relationship Between Student 
Anxiety Toward Mathematics and Academic Achievement? 
Table 17 presents a correlational analysis performed by 
crossing students' academic achievement in mathematics and 
their level of anxiety in mathematics. 
The analysis of the data indicated that there were no 
significant differences with regard to students' academic 
achievement in mathematics in the regular program and their 
level of anxiety in mathematics. For this group, the 
correlation r = -.1549 was lower than the value p = .2500. 
For the students in the bilingual program, no signifi¬ 
cant differences between their academic achievement in 
mathematics and their level of anxiety were found. The 
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No significant differences were found for the entire 
sample with respect to students' academic achievement in 
mathematics and their level of anxiety in mathematics. The 
correlation r = .0371 was lower than the value p = .1946. 
Question 3: To What Extent Does the Value of 
Mathematics in Today's Society Affect Students' Attitude 
Toward Mathematics? Table 18 presents the analysis of the 
data, which indicated that there were significant dif¬ 
ferences with respect to students' attitude in the regular 
mathematics English program and their perception of the 
usefulness of mathematics in our society. For this group, 
the correlation r = .7055 was higher than the value 
p = .3248. 
There were significant differences between bilingual 
students' attitude toward mathematics and their perception 
of the usefulness of mathematics in our society. For this 
group, the correlation r = .6631 was higher than the value 
p = .3248. 
There were significant differences between the entire 
sample attitude toward mathematics and their perception of 
the usefulness of mathematics in our society. For the 
entire sample, the correlation r = .7018 was higher than 
the value p = .2540. 
Question 4: How Does Students' Self-Concept in 
Mathematics Affect Their Academic Achievement? Table 19 
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the students in the regular program there were no signifi¬ 
cant differences with respect to students' academic 
achievement in mathematics and students' self-concept. For 
this group, the correlation r = .2256 was lower than the 
value p = .2500. 
For the students in the bilingual program, the analysis 
indicated that there were no significant differences with 
respect to students' academic achievement in mathematics 
and students' self-concept. For this group, the correlation 
r = .0693 was lower than the value p = .2500. 
There were no significant differences for the entire 
sample in terms of the relationship between students' 
academic achievement in mathematics and students' self- 
concept . 
Question 5: To What Extent Does Gender Affect 
Academic Achievement in Mathematics? Table 20 presents the 
analysis of correlations for this question. The ANOVA 
procedure was used to test differences among males and 
females and their academic achievement in mathematics. 
The results obtained were F = .245, df = 58, 
Probability = .05, and p = 4.00. The proposition F was 
lower than the value of p. Therefore, no significant dif¬ 
ferences were found with respect to students' gender and 
their academic achievement. This result is true for the 
students in the bilingual program too, where F = .7778 
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No significant differences were found for the entire 
sample with respect to students' gender and their academic 
achievement in mathematics. 
Question 6: How Does Students' Program of Study 
Affect Their Attitude and Academic Achievement in 
Mathematics? The ANOVA procedure was used to test for dif¬ 
ferences among students with respect to the variables 
attitude, program of study, and academic achievement in 
mathematics. Significant differences were found with 
respect to attitude and students' program of study. This 
was evident for both subgroups (F = 5.6317; df = 118; 
p = 3.92): those in the regular program, and those in 
the bilingual program. 
With respect to the variables program of study and 
students' academic achievement in mathematics, no signifi¬ 
cant differences were found among the groups (F = .5358; 
df = 118; p = 3.92). Table 21 presents the analysis of 
correlation for this question. 
Summary of Major Findings 
This section presents the major findings obtained 
through the use of descriptive and inferential analysis of 
the data. The findings derived from analysis of the 
research questions and the information provided by the par¬ 
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• Fifty (or 87%) of the students from the 
bilingual program have been in the program 
for three years or less. 
• Seventeen (or 77%) of the students in the 
regular program who previously studied in 
the bilingual program spent three years or 
less in the bilingual program. 
• Eighty percent of the students in the 
bilingual program indicated their plans to 
continue with their education at college 
level as compared to 70% of those students 
in the regular program. 
• Students in the bilingual program indicated 
a better attitude toward mathematics. 
• Students in the regular program indicated 
a higher level of anxiety toward mathema¬ 
tics . 
• Students' academic achievement in mathematics 
was higher for those students in the bilingual 
program. 
• Students' academic achievement in mathematics 
was 65.15% for the students in the bilingual 
program; 63.25% for students in the regular 
program; and 64.20% for the entire sample. 
• Data from the study indicated that there was 
no significant difference between students' 
academic achievement in mathematics and 
students' attitude toward mathematics. 
• The majority of the students in the study 
achieved poorly in mathematics. Students 
in the bilingual program slightly out¬ 
performed students in the regular 
program. 
• The results on most of the variables were 
not affected by whether the respondents 
were male or female, or whether they were 
in the regular program or the bilingual 
program. 
• Students' attitude and students' program 
of study did not significantly affect 
their academic achievement in mathema¬ 
tics . 
• Significant differences were found with 
respect to students' attitude toward 
mathematics in our society. 
• No significant differences were found with 
respect to students' academic achievement 
in mathematics and students' self-concept 
in mathematics. 
• Students' perceptions of their mathematics 
teacher did not influence students' academic 
achievement in mathematics. 
Students' anxiety toward mathematics did not 
affect students' academic achievement in 
mathematics 
CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 
Having described in detail the major findings of the 
study, the present chapter attempts to: 
• Derive the most important conclusions about 
the research questions guiding the study; 
• Offer recommendations which are necessary 
for the continued improvement of mathematics 
as a subject matter; 
• Make recommendations for future research 
efforts. 
Conclusions 
In this section, an attempt will be made to answer the 
main research questions. 
Question 1: How Does Students' Perception 
of Their Mathematics Teacher Affect Their 
Academic Achievement in Mathematics? 
It was very evident from the data analysis that there 
were no significant differences with regard to students' 
perception of their teachers' expectations and their 
academic achievement in mathematics. Studies have shown 
that teacher behavior and the way that students perceive 
and interpret them may have a bigger influence on younger 
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students (Applegate, 1981; Waxman & Eash, 1983). The fact 
that this study was conducted at the high school level 
could be used to explain the lack of significant differences 
with regard to these variables. 
Question 2; What Is the Relationship 
Between Student Anxiety Toward 
Mathematics and Their Academic 
Achievement? 
It was found that there were significant correlations 
between students' anxiety toward mathematics and their 
academic achievement. This finding supports other studies 
which have indicated that mathematics anxiety is not 
necessarily related to mathematics achievement (Morris & 
Liebert, 1970). On the same line of thought, Anick, 
Carpenter, and Smith (1981) found that Hispanics have 
little mathematics anxiety. They find mathematics interest¬ 
ing, and, in general, they would like to take more courses 
in mathematics. 
It was also found that students in the regular English 
program indicated a higher level of anxiety as compared to 
those students in the bilingual program. This finding 
supports Hakuta's (1986) point of view that the best way 
to teach mathematics to limited English proficient (LEP) 
students is using their native language as a medium of 
instruction since it minimizes students' tension or anxiety 
in class. 
131 
In an effort to relate students' academic achieve¬ 
ment in mathematics which was below average (64.20), 
Byrd's (1982) findings may shed some light. The author 
indicated that students can experience test anxiety. 
This may be viewed as anxiety aroused by evaluation situa¬ 
tions. Since students' academic achievement in mathematics 
was measured by students' scores on the Metropolitan 
Achievement Test, some students probably experienced 
test anxiety. This phenomenon could produce a lack of 
attention to the task which may tend to reduce the level of 
performance on the task causing low achievement perfor¬ 
mance . 
On the same line of thought, Armstrong (1985) and 
Hackett (1985) have indicated that mathematics anxiety 
relates negatively to grades in mathematics, students' 
performance in tests, and plans to enroll in advanced 
courses in mathematics. 
Question 3: To What Extent Does the Value 
of Mathematics in Today's Society Affect 
Attitude Toward Mathematics? 
It was evident from the data analysis that the value 
of mathematics in today's society did affect students' 
attitudes toward mathematics. The entire sample rated 
mathematics as being important in today's society. There 
was a direct correlation between the variables. Lantz and 
Smith (1981) and Matthews (1981) found that minority 
132 
students understand how mathematics will be useful in 
their future jobs or secondary schooling. 
On the other hand, Valverde (1984) has indicated that 
minority students, as well as their parents, value the 
importance of education and mathematics and link success in 
school with success in the world of work. External varia¬ 
bles, such as the lack of role models, teachers' attitudes 
toward mathematics, and counselors' influences, need to be 
considered as influencing students' attitudes toward 
mathematics. 
Armstrong (1980) found that students who received 
higher scores in mathematics viewed mathematics as more 
useful than the lower achievement. This study did not 
focus on that direction. 
Question 4: How Does Students' Self-Concept 
in Mathematics Affect their Academic 
Achievement? 
Students' self-concept in mathematics did not affect 
their academic achievement in the subject. The entire 
sample rated themselves at 22.5 from a maximum of 32, 
which represents 70%; while their academic achievement 
resulted in an average of 64%. This indicates that stu¬ 
dents ' academic achievement did not correspond to the 
way students perceived themselves in terms of their 
ability in mathematics. 
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Students' academic achievement in the study does 
support Matthews' (1984) statement that Hispanic students 
have consistently scored below the average. One of the 
difficulties with research dealing with minority students 
who are unsuccessful in mathematics is that findings do not 
explain the causes of such low performance. This study 
falls into this category. 
Question 5: To What Extent Does Gender 
Affect Academic Achievement in Mathematics? 
It was very evident from the data analysis that gender 
did not affect students' academic achievement in mathema¬ 
tics. This finding supports the statement of Bridgemann 
and Wendler (1991) that simple generalizations about the 
superiority of either gender are impossible. 
It was also found in the study that males slightly 
outperformed females. However this finding is not signifi¬ 
cant . 
Question 6: How Does Students' Program of 
Study Affect Their Attitude and Academic 
Achievement in Mathematics? 
Data analysis indicated that there were no significant 
differences in terms of the relationship between students' 
program of study and students' academic achievement. How¬ 
ever, it was found that students in the bilingual program 
scored slightly above students in the regular (English) 
program. 
In terms of students' program of study and students' 
attitude toward mathematics, significant differences were 
found. Students in the bilingual program showed a better 
attitude toward mathematics. 
Mathematics performance has been strongly related to 
language proficiency. Therefore, when instruction is 
conducted in the students' native language, students will 
benefit from it. Besides language, curricular material, 
instructional methods, teacher quality, and cognitive 
learning styles must be considered. The way mathematics 
concepts are presented in textbooks may be inconsistent 
with how some migrant students may be previously introduced 
to certain concepts in mathematics. 
After reviewing the answers for the research questions 
guiding the study and comparing them with findings from 
other similar studies, the researcher's position is that 
there is a need for more research focusing on variables 
related to learning. Students' academic achievement in 
mathematics was below average. However none of the varia¬ 
bles considered in the study had any significant impact in 
the achievement of the students. Therefore, the researcher 
has no recourse but to recognize that this study has raised 
more questions than it has been able to answer. 
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Recommendations for Improving 
Mathematics as a Subject 
Matter 
We all recognize the importance of mathematics in our 
society. It is well known that minority students are not 
achieving at a desirable level. Studies have identified 
some unjust practices affecting mostly minority students: 
creating and maintaining inadequate and segregated school 
facilities, a disproportionally high number of suspensions 
from school, an excess amount of corporal punishment, 
exclusion from extracurricular activities, unwarranted 
placement in classes for retarded students, a high concen¬ 
tration of placement into non-academic tracks, overreliance 
or retention in grade, and others. All these practices 
affect minority students' performance in school. Other 
variables influencing students' participation and learning 
of mathematics are climate, organization, racial composi¬ 
tion, and personnel. 
It is imperative for educators to learn more about 
the performance of minority students in mathematics because 
the knowledge of mathematics is essential in our society 
for all its members. Individuals must be able to under¬ 
stand and apply mathematical ideas in order to participate 
fully in democratic processes and to be unrestricted in 
career choice and advancement. Minority students and their 
parents recognize the importance of mathematics. Many 
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minority parents want to see their children do well in 
mathematics. However, these parents do not know how to 
help their children with their homework or with decisions 
about future educational plans (Matthews, 1981). 
If students come equipped with the prerequisite intel¬ 
lectual capabilities necessary to learn mathematics, and 
they do recognize the value of mathematics in our society, 
the following recommendations will help with the teaching 
and learning of mathematics: 
1. Mathematics instructors should start their 
mathematics classes with a positive and 
constructive attitude by expecting all 
students to be successful. 
2. Teachers should hold appropriate expecta¬ 
tions that help to develop the right 
attitude in students. 
3. Mathematics teachers should motivate stu¬ 
dents to achieve to their fullest potential. 
Attitude change in both teachers and 
students must be sought. 
4. Mathematics teachers should set high and 
realistic standards for their students and 
encourage them in their studies. 
Teachers need to display behavior reinforc¬ 
ing positive learning environments that 
will enhance the probabilities of 
5. 
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positive effects on students' achieve¬ 
ment . 
6. Students must be placed in proper 
groups or programs according to their 
language and mathematics level for con¬ 
tinuity in mathematics skill development. 
7. Teachers' positive approach to learning 
can provide students with the opportunity 
to trigger intrinsic motivation that will 
help them to develop self-confidence in 
their ability to learn mathematics. 
8. Educators need to seek information about 
minority cultures from all available 
sources, and develop a set of understand¬ 
ings that can modify many current 
teaching behaviors. 
9. Small classes where teachers can provide 
students with individual attention, 
placement in more advanced tracks, and 
an early start in fulfilling the pre¬ 
requisites for more advanced classes 
must be offered. 
10. Computer instruction and other resources 
must be integrated in the everyday 
mathematics performance for all stu¬ 
dents . 
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Many of these recommendations carry with them the need 
for decisionmaking, planning at various levels, and alloca¬ 
tion of money and other resources. Training and proper 
allocation of resources are a must to the successful 
implementation of these recommendations. 
Recommendations for Future Research 
The following recommendations are made for future 
research: 
1. Consider the use of another instrument or 
source to measure students' academic 
achievement in mathematics. 
2. A post-administration of the survey instru¬ 
ment following the implementation of a 
special treatment to the sample in order 
to measure differences due to the special 
treatment on the sample is highly advisable. 
3. The consideration of intervention programs 
and experimental projects to find more 
effective methods of teaching in mathematics 
and to create a curriculum that will 
encourage students to pursue mathematics 
further is imperative. 
Future studies involved in looking at 
other cognitive variables that may relate 
4. 
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to students' achievement is indeed 
needed. 
5. There is a need for direct interdisci¬ 
plinary research efforts into the nature 
of mathematics teaching and learning 
across cultures. 
The consideration of these recommendations for future 
research focusing on the teaching and learning of mathema¬ 
tics will benefit everybody in our society, since the 





MATHEMATICS ATTITUDE INVENTORY 
(ENGLISH AND SPANISH) 
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MATHEMATICS ATTITUDE INVENTORY 
Directions 
The following statements are about the study of mathematics. 
Please read each statement carefully and decide whether it 
describes the way you feel about mathematics. Then, find 
the number of the statement in the answer column (or on the 
answer sheet if one is provided), and blacken one of the 
spaces according to the following directions: 
If you strongly agree with the statement, 
blacken space 1^. 
If you agree with the statement, blacken space 
2. 
If you disagree with the statement, blacken 
space _3. 
If you strongly disagree with the statement, 
blacken space 4_. 
Be sure to blacken only one space for each statement. 
Be sure to answer every question. You will have about 20 
minutes to complete the 48 statements of the inventory. 
Remember to answer each statement according to the way you 
feel at the present time. 
This instrument was developed for research purposes by the 
Minnesota Research and Evaluation Project. Copyright, 1972, 
by Wayne W. Welch, 210 Burton Hall, University of Minnesota, 



























Mathematics is useful for the problems of everyday life . . 
Mathematics is something which I enjoy very much . 
I like the easy mathematics problems best . 
I don't do very well in mathematics  
My mathematics teachers shows little interest in the 
students  
Working mathematics problems is fun . 
I feel at ease in a mathematics class  
I would like to do some outside reading in mathematics . . 
There is little need for mathematics in most jobs . 
Mathematics is easy for me . 
When I hear the word mathematics, I have a feeling of 
dislike  
Most people should study some mathematics . 
I would like to spend less time in school doing mathematics 
Sometimes I read ahead in our mathematics book . 
Mathematics is helpful in understanding today's world . . . 
I usually understand what we are talking about in 
mathematics class . 
My mathematics teacher makes mathematics interesting . . . 
I don't like anything about mathematics . 
No matter how hard I try, I cannot understand mathematics . 
I feel tense when someone talks to me about mathematics . . 
My mathematics teacher presents material in a clear way . . 
I often think, "I can't do it," when a mathematics problem 
seems rd.. 
Mathematics is of great importance to a country's 
development  
It is important to know mathematics in order to get a 
good job  
It doesn't disturb me to work mathematics problems . . . . 
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I would like a job which doesn't use any mathematics . . . . 
My mathematics teacher knows when we are having trouble 
with our work . 
I enjoy talking to other people about mathematics . 
I like to play games that use numbers . 
I am good at working mathematics problems  
My mathematics teacher doesn't seem to enjoy teaching 
mathematics  
Sometimes I work more mathematics problems than are 
assigned in class . 
You can get along perfectly well in everyday life without 
mathematics  
Working with numbers upsets me . 
I remember most of the things I learn in mathematics . . . . 
It makes me nervous to even think about doing mathematics . . 
I would rather be given the right answer to a mathematics 
problem than to work it out myself . 
Most of the ideas in mathematics aren't very useful . 
It scares me to have to take mathematics . 
My mathematics teacher is willing to give us individual 
h p. 
The only reason I’m taking mathematics is because I have to . 
It is important to me to understand the work I do in 
mathematics  
I have a good feeling toward mathematics . 
My mathematics teacher knows a lot about mathematics . . . . 
Mathematics is more of a game than it is hard work . 
My mathematics teacher doesn't like students to ask 
questions  
I have a real desire to learn mathematics . 
If I don’t see how to work a mathematics problem right 
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INVENTARIO DE ACTITUDES HACIA LAS MATEMATICAS 
Instruceiones 
Las siguientes oraciones estan relacionadas con el estudio 
de la matematicas. Lee cada oracion cuidadosamente y 
decide si la misma describe como te sientes en cuanto a las 
matematicas. Luego lee cuidadosamente cada oracion y 
oscurece el numero de la derecha que mejor exprese tu sentir 
con relacion al contenido. Sigue las siguientes direcciones. 
Si estas completamente de acuerdo con la oracion 
oscurece el espacio 1. 
Si estas de acuerdo con la oracion oscurece 
el espacio _2. 
Si estas en desacuerdo con la oracion oscurece 
el espacio _3. 
Si estas completamente en desacuerdo con la 
oracion oscurece el espacio _4. 
Asegurate de que oscureces solamente un espacio por cada 
oracion. 
Asegurate de contestar cada pregunta de acuerdo a como te 





















Las matematicas son utiles para solucionar 
problemas de la vida diaria . 
Las matematicas son algo que yo disfruto 
mucho  
Prefiero los problemas faciles de la 
matematica . 
No salgo bien en las matematicas . 
Mi maestro (a) de matematicas muestra poco 
interes en los estudiantes . 
Trabajar con problemas de matematica es 
divertido . 
Me siento tranquilo en la clase de 
matematica.T. 
Me gustaria leer articulos sobre las 
matematicas fuera de la clase . 
Las matematicas se necesitan muy poco en la 
mayoria de los trabajos  
Las matematicas son faciles para mi . . . . 
Cuando escucho la palabra matematicas siento 
una sensacion de disgusto . 
La mayoria de las personas deben estudiar 
algo de matematica  
Me gustaria dedicarle menos tiempo a las 
matematicas en la escuela . 
Algunas veces me adelanto a leer en el libro 
de matematica . 
Las matematicas son necesarias para entender 
el mundo de hoy  
Por lo general entiendo lo que se discute en 
la clase de matematica . 
Mi maestro (a) de matematica hace las 
matematicas interesantes  
No me gusta nada en las matematicas . . . . 
0) o Q) o 
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0) o o QJ 0) d) 
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19. Por mas esfuerzo que hago no puedo entender 
las matematicas . 
20. Me siento tenso cuando alguien me habla de 
las matematicas  
21. Mi maestro (a) de matematicas presenta la 
clase en una forma clara . 
22. Por lo general pienso, no puedo hacerlo cuando 
encuentro un problema dificil de matematica 
23. Las matematicas son de gran importancia para 
el desarrollo de un pais.. . . . 
24. Para obtener un buen trabajo es importante 
saber matematica . 
25. No me molesta resolver problemas de 
matematica  
26. Me gustaria un trabajo en donde no se ' 
usen las matematicas . 
27. Mi maestro (a) de matematicas sabe cuando 
nosotros tenemos dificultad con el trabajo 
de la clase  
28. Yo disfruto cuando hablo con otros 
companeros sobre las matematicas . 
29. Me gusta jugar juegos donde se usan los 
numeros  
30. Soy bueno resolviendo problemas de 
matematica . 
31. Mi maestro (a) de matematicas no parece 
disfrutar la ensenanza de matematica . 
32. Algunas veces resuelvo mas problemas de 
matematica que los que se me han asignado . . 
33. Se puede vivir bien en la vida sin las 
matematicas . 
34. Trabajar con numeros me pone intranquilo (a) . 
35. Puedo recordar la mayoria de las cosas que 
aprendo en la clase de matematica . 
d> 0 0) o 
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36. Me pongo nervioso (a) de solo pensar en las 
matematicas . 
37. Prefiero que me den la contestacion de un 
problema matematico antes de tener que 
solucionarlo yo mismo (a) . 
38. La mayoria de las ideas en las matematicas 
no son muy utiles  
39. Me asusta el tener que tomar clases de 
matematicas . 
40. Mi maestro (a) de matematica esta dispuesto (a) 
a darnos ayuda individual . . 
41. La unica raz6n por la cual estoy tomando 
matematica es porque tengo que hacerlo .... 
42. Es importante para m£ entender el trabajo 
que hago en las matematicas . 
43. Me siento bien con respecto a las 
matematicas . 
44. Mi maestro (a) de matematica sabe mucho sobre 
las matematicas  
45. Las matematicas son mas un juego que un 
trabajo . . 
46. A mi maestro (a) de matematica no le gusta 
que los estudiantes hagan preguntas . 
47. Tengo un deseo verdadero de aprender 
matematica  
48. Si no entiendo la forma de resolver un 
problema de matematica rapidamente, no lo 
puedo solucionar nunca . 
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APPENDIX B 
METROPOLITAN ACHIEVEMENT TEST (MATH 10) 
(ENGLISH AND SPANISH) 
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What To Do I 3 
Work each problem. Find the right answer, p 
Mark the letter for your answer. Mark NG if | 
a right answer is NOT GIVEN. Now look at i 









e 27 r58 
f 29 
o 30 r 21 
H NG 
a 2.8 







14 What is 20% of 10? 
B 10 e 200 
§+&=□ F 1 F 5 















B iV A 663% 
1 
c 3 B 37j% 












 F 12 
e 20 
o 213 F 5 




A 6g . 



















0 ij 18 41,032-999 is closest in value to — 
H NG e 50,000 
f 4000 
13 Solve the proportion 0 40,000 
A_15 h 5000 □ “21 
□ = 19 98.6-M 02.3 is closest in value to — 
A 7 A 100 
B 3 B 10 
c 75 c 16 
d NG D 1 
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31 Let the replacement set be {all even 
integers}. What is the solution set for 






What is the solution of this system 
of equations? 
o x = 2 
y=-1 
r x= —1 h x = 1 
y = 2 y= -2 
Use this chart to answer question 33. 
33 The line is the graph for which equation? 
a y = x c y = x + 1 
b y = x + 2 d y = 2x 
34 (x-'2y)(x-2y) = 
e x2-4y2 
f x2 + 4y2 
o x2-4xy-4y2 
h x2-4xy + 4y2 
37 A box is 3 feet wide, 2 feet high, and 4 
feet long. What is the volume of the box? 
a 9 cu ft 
b 18 cu ft 
c 24 cu ft 
d 27 cu ft 
38 A circle with a diameter of inches will 
have a circumference of about — 
(Use tt = *7* or 3y) 
e 38j in. 
f 22 in. 
o 11 in. 
h 9§ in. 
39 What is the 
a 15 sq in. 
b l\ sq in. 
c 16 sq in. 
d 64 sq in. 
area of right triangle ABC? 
35 An envelope would be closest to 
which size? 
a 4x10 meters 
b 24x10 centimeters 
c 24x10 millimeters 
d 24x5 centimeters 
40 Which drawing shows how to measure 
an angle? 
36 One centimeter= 
e 1000 rnef©r 
f meter 
o 100 meters 





41 Which angle has a measure of 
120 degrees? 
a LCDE c LBDE 
b Z_ADB d Z_BDC 
.m Lz=55°. Then m Ly= 
e 35° o 125° 
p .55° H 145° 
43 A box of candy costs $5 plus 6% sales tax. 






44 A house that was selling for $50,000 has 
the price dropped by $5000. What percent 





45 Joe earns $50 every two weeks. At this 






46 Five jet airplanes landed at the airport 
yesterday. Each carried 51 passengers. A 
total of 106 people got off. How many 





47 A construction company can pave 2 miles 
of highway in 3 weeks. At this rate, how 
many weeks will it take to pave a 20-mile 





48 The stadium will hold 55,000 people. For 
one game, 50,000 tickets were sold at $6 
each. What was the total amount of money 





49 In our town, Greenpoint, there are 3 police 
divisions with 5 officers in each division. 
The city pays each officer $10,000 per year. 
There are 31,000 people in Greenpoint. 
How much money is spent per year on 






Use this chart to answer questions 50-51. 
The chart shows the cost of manufacturing four 
different models of radios in City X and City Y. 
MANUFACTURING COST OF RADIOS 
S30 
CITY XY XY XY XY 
MODEL l || HI |V 
Ox ■ Y 
50 Which is the best estimate of the cost of 
manufacturing Model II in City Y? 
e $13 f $23 o $15 h $17 
51 The difference in the cost of manufacturing 
between the two cities is smallest for 
which model? 
A III B I C IV D II 
Use this table to answer questions 52-53. 
POINTS EARNED IN EACH OF FOUR 
WEEKS BY FIVE STUDENTS ENROLLED 
IN PHYSICAL EDUCATION CLASS 
Week 
Student 
Maria Albert Tanya Marvin Gloria 
1 40 56 81 78 46 
2 50 51 85 83 56 
3 60 70 92 94 62 
4 70 76 94 99 81 
52 For the third week, which two students 
had the greatest difference in their 
earned points? 
e Tanya and Marvin o Gloria and Marvin 
f Maria and Marvin h Albert and Marvin 















55 There are 8 marbles in a bag: 2 red, 5 
green, and 1 blue. If you take out a marble 
without looking, what is the" probability that it 







53 What is the average of the highest and 
lowest number of points earned by Albert in 
the four weeks? 
a 76 b 66 c 63.5 d 53.5 
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METROPOLITAN ACHIEVEMENT TEST (MATH 10) 
MATEMATICA 
Resuelve cada problema y marca la letra que represente tu contestacion. Marca 




A 14 605 
a 9285 
b 10.285 
28 B 41 x 179 c 107.955 










o 30 r21 












_5_ i i—I 
16 4~l—I 
16 + | = D 
43 + 2| = D 































13. Resuelve la proporcion. 
6= 
_15 





















En los problemas 17-19, resuelve y 
estima el resultado. 
















23. cCuanto es 0.0931 redondeado 

































26. - 8 x □ = +64 
□ = 
E — 6 









28. Sea b un numero distinto 





















E x= -2 o x = 2 
y= i y= -1 


















Dada la grafica contesta el 
problema 33. 
33. cCual es la ecuacion de la 






-jC h ■■4 
a y = x c y = x + 1 
b y = x + 2 d y = 2x 





f x2 + 4y2 
o x2-4xy-4y2 
h x2-4xy + 4y2 
31. Sea X el conjunto = (todos 
los numeros enteros pares}. 
<ICual es el conjunto 





35. cCual sera el tamano 
aproximado de un sobre de 
carta? 
a 4 x 10 metros 
b 24x10 centimetros 
c 24x10 milimetros 
d 24x5 centimetros 
160 
36. Un centimetro = _ 
E mo metros 
r metro 
o 100 metros 
i 
H 100 metro 
37. iCual es el volumen de una 
caja cuyas medidas son: 
3 pies de ancho, 2 pies 
de alto y 4 pies de largo? 
a 9 pies3 
b 18 pies3 
c 24 pies3 
d 27 pies3 
38. cCual es la circunferencia 
de un circulo cuyo 
diametro = 3} pulgs 
pulgadas? 
(Usa it 22 7 o 3y) 
E 38} pulg 
F 22 pulg 
G 11 pulg 
H 9— 0 pulg 
39. cCual es el area del 
triangulo ABC? 
A 15 pulg^ 
B 7} pulg3 
C 16 pulg3 
D 64 pulg3 
40. i Que dibujo representa la 
medida de un angulo? 
F -- 
o 20 
41. Dada la figura, i Cual angulo 
mide 120? 
a LCDE c LBDE 
b oAOB d LBDC 
42. Dada la figura, si m < z = 55 
entoces m < y = _. 
e 35° o 125° 
r .55° H 145° 
161 
43. El costo de una caja de 
dulces es $5.00 mas el impue 
(Tax) . 
cCual sera el costo de una, 






44. Una casa que se estaba 
vendiendo en $50,000 se le 
hizo un descuento de $5,000. 
£A que por ciento (%) equivale 
el descuento•del precio 





45. Jos6 se gana $50.00 cada dos 
semanas. Con este sueldo, 
dCuantas semanas le tomara 





46. Cinco aviones aterrizaron 
en el aeropuerto ayer. 
Cada avion transportaba 51 
pasajeros. Un total de 106 
personas se bajaron de los 
aviones. 
cCuantos pasajeros conti- 
nuaron en los aviones hacia 





47. Una compania constructora 
puede pavimentar 2 millas 
de carretera en 3 semanas. 
Trabajando al mismo ritmo, 
dCuanto tiempo le tomara a la 






48. Un estadio tiene capacidad 
para 55,000 personas. Para 
un juego se vendieron 50,000 
boletos a $6.00 cada uno. 
cCuanto dinero se recolecto 






49. En el pueblo de Green- 
point, hay 3 divisiones de 
policia con 5 oficiales en 
cada division. La ciudad le 
paga $10,000 a cada oficial 
al ano. La ciudad tiene 
31,000 habitantes. cCuanto 
dinero se gasta la ciudad 
en los salarios de la 






Usa la siguiente gr&fica para 
contestar las pregutas 50-51. 
La grafica muestra el costo de 
manufactura de 4 modelos diferentes 
de radios en la ciudad X en la 
ciudad Y. 
COSTO DE MANUFACTURA DE RADIOS 
S30 
CIUDAD *Y ** *y 
MODELO I H HI IV 
□ x B v 
50. cCual es el mejor estimado 
del costo de manufactura del 





51. cPara que dos modelos la 
diferencia del costo de 
manufactura es la mas 






Usa la siguiente tabla para 
contestar las preguntas 52-53. 
PUNTUACIONES OBTENIDAS EN 4 SEMANAS 
POR 5 ESTUDIANTES MATRICULADOS EN 
LA CLASE DE EDUCACION FI SICA 
Semana 
Estudiante 
Mana Albert Tanya Marvin Gloria 
1 40 56 81 78 46 
2 50 51 85 83 56 
3 60 70 92 94 62 
4 70 78 94 99 01 
52. Para la tercera semana, 
dque dos estudiantes 
obtivieron la diferencia 
mayor en sus respectivas 
puntuaciones? 
e Tanya and Marvin 
f Maria and Marvin 
g Gloria and Marvin 
h Albert and Marvin 
53. dCual es el promedio de la 
puntuacion mayor y la 
puntuacion menor obtenidas 








Usa la siguiente grafica para 
contestar la pregunta 54. 
54. tCual indica la localizacion 





55. Hay 8 bolones en una bolsa: 
2 rojos, 5 verdes y 1 azul. 
Si se saca un bolon de la 
bolsa sin mirar, dCual sera 
la probabilidad de que el 












MATHEMATICS TEST (MAT 6) 
ANSWER SHEET 
1. 20. 37 
2. 21. 38 
3. 22. 39 
4. 23. 40 
5. 24. 41 
6. 25. 42 
7. 26. 43 
8. 27. 44 
9. 28. 45 
10. 29. 46 
11. 30. 47 
12. 31. 48 
13. 32. 49 
14. 33. 50 
15. 34. 51 
16. 35. 52 




STUDENT PERSONAL DATA FORM 
(ENGLISH AND SPANISH) 
165 
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2. Hispanic Background: 





_ Grade 10 
 Grade 11 
Grade 12 
4. Age: _ Years 
5. Program of Study: 
_ Regular-English 
 Transitional Bilingual-Spanish 
6. Have you ever been in a Bilingual Program? 
_ Yes (How many years: _) 
No 
7. Post-Graduation Plans: 
_ College Education 
 Working 
_ Armed Forces 
Other 
167 













4. Edad: anos 
5. Programa de estudio: 
_ Regular-Ingles 
 Transicional Bilingue-Espanol 
6. Ha estado usted en el programa bilingue alguna vez: 
_ Si (dCuantos anos: _) 
No 
7. Planes para luego de tu graduacion: 




en las fuerzas armadas 
APPENDIX D 




The purpose of this letter is to explain to you my 
proposed research study to be conducted in partial fulfill¬ 
ment of the requirements for the Doctor of Education degree 
at the University of Massachusetts. This research study 
will focus on the relationship between Hispanic students' 
program and their perceptions, expectations, and academic 
achievement. It will also consider the students' gender 
and career goals. 
The study will be conducted in the following manner. 
First, I will request parents' permission for their child 
to participate in the study. Second, I will distribute 
questionnaires to participating students during their study 
hall. Third, I will administer a math placement test to 
determine their academic achievement in this area. 
Since this study will be conducted at two high schools, 
I am respectfully requesting permission to use your school 
as one of the sites. Let me assure you that the results of 
this study will only be used to draw conclusions in the 
areas indicated previously. 
If you have any questions regarding the research or 
procedures to be used, please feel free to contact me. 
I would appreciate your response at your earliest 
convenience. 








I am a doctoral candidate at the University of 
Massachusetts at Amherst. Presently, I am working on my 
dissertation research at the high school in which your child 
attends. The purpose of my study is to explore the rela¬ 
tionship between Hispanic students' attitude toward mathema¬ 
tics and students' academic achievement, program or goals. 
This study has been fully planned according to the 
University of Massachusetts Graduate School standards and 
has received full endorsement by the doctoral committee. 
In order to collect the necessary data for the study, 
students will be asked to fill out a questionnaire during 
school hours. They will also complete a math test to 
determine their academic achievement in the subject. In 
order to ensure the rights and the welfare of the partici¬ 
pants, the information will be coded by using numbers 
instead of names. Upon completion of the study, data will 
be destroyed. This will protect the participants from any 
possible identification. 
A final report with research findings will be provided 
to the principals of the schools participating and to any 
person interested in the study. The results are expected 
to advance the field of knowledge of the problem studied 
and will present data that will allow for a better handling 
of the target population. 
I am requesting your permission for your daughter/son 
to participate in the research study. Please sign the 
following written request. If you have any questions, 
please contact me at the high school. Your cooperation is 
greatly appreciated. Thank you. 
Yours truly. 
Carlos Rodriguez 
I give permission for _ 
to participate in your research study. 
Date Signature of Parent/Guardian 
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